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India, Persia, 28s. 10d.——Nuw Yoru: D. Van NosTRAND, 23, Murray. Street, and 27, Warren Street. 
| Madame Vauvs J. Borvzav, Librairie Etrangère, 22, Rue de la Banque. Beat: A. Aswan & Co.,5, Unter den Linden. 
| ENGINEERS AND ELECTRICIANS. 
OFFICES :—14, UNION COURT, OLD BROAD STREET, LONDON, £.C. WORKS :—CHARLTON, KENT. Î 
| TELEGRAPHIC ADDRESS:--"JUNO” LONDON. | 
| TELEPHONE No. 1010. PRIVATE WIRE, CITY OFFICES TO WORKS. | 
MAKERS OF THE WHLL-EKNOWN 
KAPP DYNAMO. 
| | 
| 
| | 
Bi | 
= MAKERS ALSO OF THE KAPP ALTERNATING MACHINE : TRANSFORMERS; oon 
ARC LAMPS; IMPEDANCE COILS, &c., &c. = || 
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“Telegrams STRENGTH.” 


ROYAL. MINT, 


6 
€ 
LE 
Cables and Multiples 
| 


bad 
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Systems. | 


anses BY PATENT PROCESSES, OF GLOVER'8 PATENT COVERED IRON WIRE FOR AERIAL LINES. 
Glover’s Patent Covered High-Conductivity Copper Wire for Aërial Lines, 


‘lovers Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Underground Mort. 


THOROUGHLY INSULATED ANTL-INDUCTION. TELEPHONE CARLES UP HUNDRED WIRES, 


WALTER T. GLOVER & CO. 


 Glectrical Wire and Cable Makers, 
ae | SALFORD, MANCHESTER, | 190 


Street Iron Works. | 
WORKS Salford Electric Wire Works. (SALFORD. 
Springfield Lane Cable Works. _.- 


LONDON: 10, HATTON GARDEN, E.C. 


‘MANCHESTER. 


19. ORDERS se} 


| 


CRYSTAL PALACE, 
KEW PAVILION, 


TBE ONLY FIRM having AGENTS in every centre of importance holding large | 


_ Stocks ready for immediate delivery. 
“LONDON —J. c. R. xs, 39, Queen Victoria Street. GLASGOW :—J. DONALD & Son, 42, Cadogan Street. 


IMPORTANT MO/TIOR our ta Can und ouily Une best iron in te | 
ture and first-class workmanship. - ‘We always keep a very large stock of Pulleys and Mill Gearing, so that most orders for ordinary sizes 
can be fulfilled from stock, and when not in stock our special machinery enables us to deliver very quickly. Our Mill Gearing is on the 
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“ UNBREAKABLE ” Co, Oenen St, Farrieuo Sr, 
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ELECTRIC TRACTION Co., Ld., New Broad St. House, LONDON. BE. (eS ue 
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RANSOMES, SIMS JEFFERIES, 
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TEAM NGINES 
IPSWICH; LONDON. 


Noted for Reminctiy of Speed and Economy of Fuel. 
FREDERICK Ex Go., 
CALEDONIA WORES, HALIFAX. 

Gontractors to Der Majesty's Government & Railway Companies 


BEST RHFINHD TELEPHONE WIRE. : 
PATENT GALVANISED TELEGRAPH WIRE. 
100 Ib. COILS, HIGH CONDUCTIVITY. 

SPECIALITY :—-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for | 
Lightning Conductors, &o &c. COPPER WIRE, all sises for covering. STRAND WIRE = ogee | 


ANISED — STEEL 


F. WIGGINS & SONS, .ONDON, M | Cc A. 
MICA. NS, [Telephone No. 2248. 
Manufacturers of Mica tioods for Philosophical and 


CONTRACTORS TO HER MAJESTY’S GO 


| win. M. FOXCROFT 


(Successor to the late W. Foscroft, also F. Laicas), 


}H. GARDNER, | Telegraph and Telephone Case Mamufacturer 


166, FLEET STREET, 86, PEROIVAL STREET AND 9, SMITH STREET, 
© N D © W.| CLERKENWELL, LONDON, E.O. 


Messrs. Rosxerson, Brooman & Co. | (Ofices-PEROIVAL STREET). 


Le. Pamphlet of Costs Gratis. Lock and Block, Single Needle, Bell, Sounder, Perforater, 
| Years’ practice with | Photometer, Telephone Cases, Battery Boxes, &c., &e. 
| PRIZE MEDALS, LONDON, 1841; PARIS, 1981 
= £4 4s. Full Patent (4 years 
“| IVORY LETTERING BY PATENTED PROOESS. 


ARTHUR B. GILL & Go., |_ tos, | PERMANENT © PERFECT 


Glectric Light and General Engineers,  IVORY 
4, BOMBAY STREET, BERMONDSEY, LONDON, 8.E. | Switch-Board Le LETTERING ON IVO RY 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically Prinelpal Æicotrie, h, and Gee | 
everlasting. No sparking om the actual contact pieces. These switches improve | IVORY Engineers and Rail way Companies in the 
equalled for cheapness and efcfency. SUPPLIERS OF ALL ÆLECTRICAL | Tablets. THE ENDOLITHIC IVORY 60. 
REQUISITES. LIBERAL TRADE TERMS, | Lettered & 


POMONA BUILDINGS, FORE | 
Telegraphic Address: “TORQUE.” 1 for all purposes. (Adjoining Moorgate Street 2826 


000 MILES ALREADY RUN 


DAILY AVERAGE, 


300 miles. 
ee: on the Barking Ra, E., forthe 
[ ARS NORTH METROPOLITAN 
TRAMWAYS CO. Lp. 
Every one should see these Cars. Certain to supplant horse 


and every other form of traction. Full Particulars 
from the SECRETARY, 


| 
4 | 
| 
| ieee. NEW AND CHEAP PATENT LAW. | 
| — 
| PATENT AC 
++] 
| 
++ | | | 
4 DATENT NECICE 
(ll | 
| 
| 
| 
= | 
LLER 
4 
À | 
4 ive I] | 
| 4 à 


THE TELEGRAPHIC JOURNAL AND —— REVIEW. 


[January 3, 1890. 


_ iv 


RUSTON, PROCTOR CO., 


LIMITED. 


LINCOLN & LONDO 


20, Bunce Row, 


SHEAF 
CANNON STREET 


IRON WORKS, 


. ale | 


OF INSTALLATION 
DWITH THE- UTMOST 


RECONOMY IN FUEL 
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CC 


LINCOLN. 


il 
| 


CC MPOUND UNDERTYPE ENGINE, WiTH WROUGHT OR CAST IRON BEDPLATE. 


L i 


 MANUFACTURERS OF 
CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED FLUES 
LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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SLATE SWITCHES) 5ampere- Qs. 4d. each. 
(Double Break) - 


NO WORKING PARTS UNDER THE BASE. 


APPLETON, BURBEY & WILLIAMSON, 91, Queen Victoria Sacer. LONDON. 


ERNEST SCOTT CO. 


NEWOASTLE-ON-TYNE, 


BLECTRICAL AND GENERAL ENGINEERS. 
TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


. 
Com lete Installations erected by experienced men at — 
‘home and abroad. ee 


SPECIAL TERMS TO THE TRADE. 
Complete Catalogue on application. 


LIMITED, - 


GATESHEAD-ON-TYR =. 
INFRINGE , No 


SOLE MAKERS 4 THE WHOLE OF THE 


pry | 
JE. LA M \MPS, 
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LOW RESISTANCE. 


SUNBEAL, » 200 
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BLAKEY, «a 


LIMITED, 
NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 


CONTRACTORS TO THE BRITISH, INDIAN & COLONIAL GOVERNMENTS. 


FLETCHER’S PATENT WATCHMAN’S TELL-TALE—Largely used 
by the L. & N. W. Railway Company, the Government of Victoria, &c. 
Cannot be tampered with, not likely to get out of order, only one wire 
required for the whole circuit, the current only used once during the round, 
and the first cost is low. - Prices and estimates on application. 


RESISTANCE COILS, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, REPEATERS. 
LECLANCHE BATTERIES. ILLUSTRATED LIST, FOUR STAMPS. on 


| ( 


20 | 
| 


4 


i 


. 


PREPARE 


= =* LT = = 5 — = 


RKS: SABRE Y MILLS CHEMICAL WORKS, STRATFORD €. 
NTREPOTH CHEMICAL WORKS. MORRISTON SWANSEA. 
FICES: I. LONDON. e.c. 


1763 
BRASS, GUN METAL, 


PHOSPHOR BRONZE 


THOMAS BARRACLOUGH & CO. Ltd. 


CASTINGS 
Makers of all the most Improved Machinery for Electric Wire ana — 
Strand Covering, Lapping, Taping, Braiding, &e., 
ALSO FOR ESTABLISHED 
STRANDING AND MAKING COA. EBX. ESS OF EVERY SIZE AND DESCRIPTION. 1830. 


Globe Works, Rochdale Road, Manchester. 1960 


THE J.&J. HUGHES, 
FINEST AMERICAN DYNAMO OIL | mer 
1s. pd. PER GALLON. 


JOHN FRENCH & CO. 


| SOLE AGENTS, 
69, COMMERCIAL ST. LONDON, E. 


Telegrams: “Bronze,” Birmingham. 


THE “FAIR-LIGHT” ELECTRICAL 
COMBINATION. | 


j Fitted with &day Balance Movement, Klectri 
Incandescent Lamp, Electrical Alarm controlled by 
clock. Double Pear Push for actnating bell, or using 
the = lamp ! from any distance. These ure 
fitted with H. THORPE'S Linproved Cigar Lighter, : 
doing nwa with aay or volatile 
liquid for lamp. A Thermometer, Box, 
cnn be substituted Lighter waeu desired 


H. THORPE 9 
Works: 34, EAGLE STREET, 

Office: 59, THEOBALD’S ROAD, W.C. 


THE MIDLAND ELECTRIC WIRE CO. 


LEICESTER. 


ELECTRIC WIRES. 


COVERED WIRES OF ALL DESCRIPTIONS | 


[nsulated Wire and Cables 


FOR BELL AND HOUSE WORE. of every description for F | ae 
Electrical Instruments, 
DYNAMO MACHINES, TELEPHONES, &c., Xe. Dynamo Machines, Electric 
| Bella, Telephones, Electric 


Fancy Covered and Braided Cables and Wires. Lighting, &c. &. a 3 
ELECTRIC LIGHT LEADS 

| SILK AND COTTON COVERED WIRES. | UNITED ELECTRIC WIRE = Co, | 

——14a. Clerkenwell Green. London, E.C. im |! 


STANHOPE || 
& | Giannors | 
MANUFACTURERS OF 1 Ji ( | 
LIE SE —— = = = = | | | HUCRLERSBURY 
on £1 105.0 £L6 & 
4 PF PER INS LE 
4 
|! 
&c., &c. 
2850 
| 
| 


AS MANUFACTURED 


VURNAL AND ELEUTRIUAL REVIEW, v 


Mlanufacturers of Ancandescent Glectric Lanips 


Of all Voltages and Candle-Powers. | 


ALSO SUPERIOR ELECTRICAL FITTINGS AND INSTRUMENTS OF ALL KINDS. 
Quotations given for BEST WORK ONLY. 
Factory: PONDER’S END, MIDDLESEX. 
Show Rooms: 50, PARLIAMENT ST., LONDON, S.W. 
| For all information apply to 
THE SHONRATALY, 100, VICTORIA ST., LONDON, SW. 
| Telegraphic Addresses: “Ediswan,” London “Ediswan,” Ponder’s End. Telephone No. 3146. LU: dé 


BALLE Y"S 


SPEED INDICATOR 


FOR USE WITH 


Electrical Installations and with General Machinery. 


- 
~ 4 
WAR VESSELS. 


* 


| 


| 


{| 


Diameter of Dial, 8 in.; Diameter of Pulley, 4in Price £8. | s070 


¥ 


COMPANY, LIMITED. 
Offices:—27, Martins Lane, Cannon Street, London E.C. 


TELEPHONE No, 1,734. WORKS :—NORTH WOOLWICH. 


‘Manufacturers of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, 


DYNAMO WIRE 
Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 
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ELEC TRI 


As supplied to the 


PRINCIPAL CONTRACTORS, SHIP-BUILDERS, . 


AND STEAMSHIP COMPANIES, 


LIGHT 


Illustrated Price Lists on application, 


DORMAN & SMIT 


FOR HOUSES, FACTORIES, OFFICES, THEATRES, Ac., 
delivered from stock, or made to specification or design, 
AT VERY NOTICE, 


SWITCHBOARDS ot every 
description, 


AND ALL SORTS OF SHIPs’ FITTINGS. 


TINGS, 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under an 
Index free of charge ; but if repeated under other headings, 6d. per week is charged for 


Accumulators. PAGER 
Drake & Gorham ... «Sup. 11 
J. Stiff & Sons (Boxes only) am 


Are Lamps. 
J.H. Holmes & Co. . Sup 9 
Johnson Phillips ove oo «CsA 
J.& W. Roper... Sup. 5 
Simplex... ose 15 
Statter & Co. 15 


Asbestos.— Bell’s Asbestos Co. "16, 17 
Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 9 
Batteries. 
be SP. & Tel. Wks.Co. 20 
Johnson & Philli pe eee 


Telegraph Mfg. 
Battery Jars. | 
J. Bourne & Son .... 


Price, Sons & Cv., see 
ps Stiff & Sons eee eee 


Genl. Elec. Co., Ld. &. Binswanger.) Sup. 8 
Sheppard, Allarton & Madeley ... 13 
Belting.— Webb & Son coe Sup. 10 
Bollers.—Babcock & Wilcox Co. ... 15 

Books. 
Berly’s Electrical Directory Sup. 11 
Alabaster, Gatehouse & Co.’s List sup, 6 
Practical Electrical Notes Sup. 11 
Cabinet Work.—Eclipse Works... 12 
M. F oxcroft eee eee eee 8 


&J.Hughe .. .. 6 
osphor Bronze 


Sup. 11 


S. G. Bailey & Co. 


Dynamos. 


Bolling & Lowe 
Gülcher Electric Light & P. Co. 13 


J. H. Hoimes & Co. 
M. Immisch.. ove ve 
Johnson & Phillips ... : | 
Laurence, Paris & Scott . ans 

J. & W. Roper awe Sup. 5 
F. H. Royce & Co. ... 
Stanle & Davies eee eee eee 

J. G. tatter & Co. eee eee 15 


Ebonite. 
Harburg India Rubber Comb Cc. Sup. 9 


D. Moseléy & Sons... ... Sup. 13 

North British Rubber 
‘Electrical Eugineers and 

en Electric Works 1 


B key. & Co., Ltd. … 6 
Booth, Ellson & Co. 
Callender’s Bitumen Tel. &c. gag ie 11 


Crompton & Co. … ove up. 
Dorman & Smith ... ove 

Drake & (torbam … Sup. 
Electric Traction Co. ‘ 3 
Elliott Bros. Sup. 2 


W. T. Goolden & Co. & 
India-rubber & ‘l'elegraph Works 
Johnson & Phillips 


Laing, Wharton & Down... Sup. ‘ 
Laurence, Paris & Scott ... 

Manville & Madgen  … sus 
Paterson .& Cooper és 
Rashleigh Phipps & Dawson ... 10 
Keid Bros. ee ee eee eee 11 
Ernest Scott & Co. 5 


Stephens, Smith & Co. ... Sup. 13 
Telegraph Mfg. Co. oe «Sup. 2 


Electrical Engineers, &c.—Cont. Paan 


Western Electric Company Sup. 16 
Westinghouse Electric Co. —_ 16 
Woodhouse & Kawson United .… 11 

Electric Light. 
Anglo-American Brush 10 & Sup. 3 
Bernstein Electric Lam 200 7 
Edmundsons, Limited (Swan) Sup. J 
Electrical Power Storage Co. + 
India-Rubber,G. P. Co. - 
Johnson & Phillips .. 
Laurence, Paris & Scott . ioe 
Maxim-Weston Electric Co. Re 
Thomson-Houston ... Sup. 4 


Electric Light UCarbons. 
Anglo-American Brush Corp. 10 & Sup. 3 
H. & F. Chamberlain Sup. 10 


Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 


Globe Carbon Co. eee +. Sup. 9 

Johnson & Phillips 1 

Lacombe & Co. … Sup. 2 

Woodhouse & Rawson United 
Electric Light Fittings. 

Appleton, Burbey & Williamson... 5 

Dorman & Smith ... ss 


Faraday & Son ... eo 10 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 
B. Verit & Sons eee eee eee 12 
Walsall Electrical Co. … eee 
Enamel. 
Aspinall & Co. 
Endolithic Ivory. 
Endolithic Ivory Company oe 8 
Engines for Electric Light. 
W. H. Bailey & Co. ee lade à 
Davey, Paxman & Co. … a 120 


Marshall, Sons & Co. on 


Priestman’s Oil E Sup. 12 

Ransomes, Sims & efferies jé 

Robey & Co... 6 

Ruston, Proctor & Co. 

Stockport Gas Engine... Sup. 7 

Willans & Robinson 
Fibre.—David Moseley & Sons Sup. 13 
Fire Insurance. 

Pheonix Fire Office Sup. 10 
Fue! Economisers. 

E. Green & Son 
Glass Manufacturers. 


Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 
Incandescence Lamps 


Edison & Swan United E. L. Co. 7 

Sunbeam Lamp Co. ji 

Woodhouse & Rawson United Noha 
india-Rubber. 


India Rubber,G.P.&Tel.Wks.“o. 20 
D. Moseley & Sons eee Sup. 13 


Price Sons & Co... .. Sup. 11 


J. French & Co. | eee | eee eee 6: ; 


W. H. Willcox & Co. 


Magnet Steel.—G. P. Wall à Sup. 12 | 


Electricians. 
Elliott coe Sup. 2 
Fowler & Co. Sup. 10 
J.T. Gent & Co. ... 
A. B. Gill & Co. eee eee see 3 


King, Mendham & Co. ... Sup. 13 
Laurence, Paris & Scott ... jan 

de Orme & Co. eee eee Sup. 12 
Telegraph Mfg. Co. - Sup. 2 


PAGE 

Manufacturing Electricians.—Cont. 

H. Lhe een eee eee eee 6 

Walsall Elertrical Company ... 

_ Woodhouse & Rawson United ... 11 

Mica.—F. Wiggins & Sons eee eee 3 
Motors.—Cuttriss & Co. 


Gilcher Electric Light & P. Co. 18 
Hyde Park Electric Works es: an 


M. Immisch - eee 
Stephens, Smith & Co. .., Sup. 13 
Patent Agents. 


Fell & Wilding... Sup. 5 
H. Gardner ... eee eee 3 


Poles (Wood and iron). 
Johnson & Phillips ooo eee 1 
Porcelain Appliances. 
& Smith 9 


Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 

Taylor, Tunnicliff & Co. ... Sup. 10 

Wood & Co. ove one 
Porous Celis.—J. Stiff & Sons eee 


Pulle Shafting, &c. 
Harpers, Limited, eee eve eee 13 
J. Jardine ... oon 
@. Richards & Co. .. eee 


Unbreakable Pulley Co. 


Railway Signals. 


Sax y & Farmer eee eee se 10 
Schools and | 


Switches. 
Burbey & Williamson... 6 


araday & Son ... oo 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 | 
Walsall Electrical Co. pee 
—Woodhouse & Rawson United wap 
T h Engineers. 
| ohnson & Philli ose : 
Telegraph Mfg. ae 3 
Telerhones. 
Baughan & Co. eee eee 
W. Blenheim & Co. + 
Consol. Tel. Const. — M. Co, Sup. 15 
Electric Telephone FA 
Tools. | 
Selig, Sonnenthal & Co. ... . … 
Turbines.—F. Nell CPI eee Sup. 12 
Varnish.—R. A. Scott so ‘ 18 
Vulcanite (see Ebonite). 
Wire (covered). 
Fowler-Waring Cables Co. Sup. 14 
W. T. Glover « Co. 2 
W. T. Henley’s Teleg. Works lo. 7 
London Electric Wire Co. Sup. 1 
Midland Electric Wire Co. 6 
Phillips Bros. ce ose 19 
W, eee ‘ eee vee 
T h . Co. eee Sup 2 
United Wire (Ca 
Woodhouse & Rawson Uni 
Wire ered). 
AL & Timmins eee eee eee 18 


Ramsden, 

F. Smith * Co. see eee eee 8 
Wire Covering 

T, Barracloug 


Wood Elliott «Sup. 11 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 

J. F. & G. Harris . Sup. 2 
Woodhouse & Rawson United ... 11 


MIsCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, do., d'o., appear on Sup. 9 ( middle of paper.) 


| 
H 
| 
| | | 
| 
| | 
| 
| Bells. | 
| 
| School of Telegraphy 
| Serews.— Davis & Timmins ... ooo 18 | 
5 Chemicals. | 
| 
Insu FS, 
Telegraph Mfg. Co. coe Sup. 2 
Lu 
Felten & Guilleaume … 
| 
ie 
16. 
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FARADAY & SON'S 
ELECTRIC LIGHT FITTINGS. 


NOTE.—Faraday & Son’s experience, in the manufacture of Fittings for = 8, BERNERS STREET. 


whats of tha in the Gunn Works: 9 & 10, NEWMAN MEWS. | 
lans, and apply to 


Plans, 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N. bo 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLRLIONS, 


Telegraph Address:— 
= 
Rage 
most durable Be E SA wo Gold Medals and One Siver Me 
wost reliable in the market. for their Steam Engines and Boilers. 


DAYEY, PAXMAN & CO. Engineers, COLCHESTER. 
» Lonpon OFFICE: 139, QUEEN VICTORIA STREET, E.C. 2156 


THE BRUSH Co, 


CAPITAL £'750,000. 


This Company has been formed to take over and carry on in all their branches the well-established Works and 
Factories, and the extensive organisations of 


THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, 


AND THE 


FALCON ENGINE AND. CAR WORKS, Ltd., LOUGHBOROUGH, LEICESTERSHIRE. 


This Company is prepared to receive and execute orders from any part of the world for COMPLETE APPARATUS 
for Central ELECTRIC LIGHT and POWER Installations, for the TRANSMISSION of POWER, for ELECTRIC 
. TRACTION, including TRAMWAY CARS, and, generally, for all MACHINERY and APPLIANCES required 
in the various industrial applications of electricity. | | 


Fall Price Lists and Estimates on application to the SECRETARY, 112, Belvedere Road, LAMBETH, LOK DON, SE. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


DAWSON, 


SHOW Rooms: 58, BERNERS STREET, LONDON, S.W. 


The Best Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


Complete Installations or Wiring only carried out promptly. All Work Guaranteed. 
Trade supplied. 


WORES: WHLLS MEWS, w. 
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JURNAL AND ELECTRICAL REVIEW SUPPLEMENT. I | 


NEW SHOW ROOMS, 
OFFICES AND | 
SUPPLY DEPARTMENT. 


THE ACME ELECTRIC WORKS 


(ARTHUR C. COCKBURN, M.LE.E., Manager), 


PRINCES STREET, 
HANOVER SQUARE, 
LONDON, 


Telegraphic Address: “SOUNDER,” London. 


Telephone No. 7,622. W. 2987 


i! | Il — : | | 


| 


This battery is thoroughly suited for small 
Electric Light Installations, or for driving small 
|| motors, and similar work. 


The advantages are :— 
1.—Absence of fumes, or smell, under 

ordinary working load. 

| | | | 2.—The E.M.F. remains practically constant 

| | until the solution is spent. 

| al i — —À 4.—Facility of charging and discharging. 

il ) Hi = : | on the two taps of the barrels, A and B, until the 
| | a cells are full, as shown by the gauge glasses. 
zs à Il | The spent solution being run off at the two taps, 

|| E and F. | 
| c _ Electromotive Force of two standard (6 cell) 


| during 10 hours, giving 15 amperes. 


The Depolarising Solution can be made, if 
required, for longer or shorter runs, at corre- 
sponding prices. 


j 


application. 


| 
| 4 Full Particulars and Prices on 


batteries in series, with standard solution, 15 volts _ 


& dns Co., suverrowx, Lownon, x. 


WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND  TEÉLHPHONE WORK, &C.m 
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STEADINESS. ECONOMY. CHEAPNESS. 
LACOMBE & CO.—WORKS. eee PERRET, NEAR PARIS. 


London ous. —H. W. EDLIN, 7, LITTLE UEEN ST. WESTMINSTER. 20 
Telegraphic Address: LACOMBE. LONDON.” 


ELLIOTT BROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Highest Award Paris Exhibition 1889. Only “Grand Prix” to any English Electrical Exhibit. 


Telegraph Address: “OHM,” LONDON. Telephone No. 3852. 2» 


PARTICULARS AND PRICES 


OF EVERY KIND OF 


INSULATED WIRES AND CABLES. 


Wire Price List Ready-Reckoner. 


FORMUILÆ F'OER CONDUCTORS. 


OUR NEW PRICE LIST, Copyright, 
TELEGRAPH MFG. Co. Lp., pape NEAR WARRINGTON. 


11, QUEEN VICTORIA ST., LONDON, 


J. F. & G. HARRIS, Manufacturers to the Trade. 


ELECTRIC CASINGS 


OVER 150,000 FEET, ready for immediate delivery, ZIT #TOCE.. 


COVERS ann CASINGS MADE ANY DESIGN. 


MAHOGANY & GENERAL 


Ve. 3) TIMBER MERCHANTS. 
MOULDING MANUFACTURERS. 


OFFICES 58& 60.WILSON STREET, FINSBURY,£.C. 
LS. ORANGE STREET, GRAVEL LANE, SOUTHWARK,S.E. 
ano MIL VICTORIA WHARF, TWIG FOLLY BRIOCE, BETHNAL GREENE. ( 


LONDON. 


Special Quotations for Large Quantities. Sample Board, Catalogues and Price Lists for rwar rded on application. 


ALL ENGINEERS and CONTRACTORS should have our SAMPLE BOARD. It is recognised as the most complete yet issued. * 
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BRUSH 


ENGINEERING 


DD 
Works :—LAMBETH, LONDON, LOUGHBOROUGH, VIENNA, 


MANUFACTURERS AND CONTRACTORS. 


MORDEY-VICTORIA 
ALTERNATE CURRENT SYSTEM 


FOR CENTRAL STATION INSTALLATIONS. 


| J silently and 
perfectly | 
per second. ir | 
| | 


i Ht? 


g i) 


| 


| 

K | À \\ 


output as generator 75,000 Watts; as Motor 100 H.P 


PATENTS). 


ALTERNATE CURRENT ARC LAMPS, IMPEDANCE COILS, 
SYNCHRONIZERS, SAFETY FUSES AND SWITCHES, 
And all Accessories for CENTRAL STATION Work. 


STEAM ENGINES AND BOILERS FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 
| SPECIAL TERMS TO THE TRADE. 


_The Secretary, 112, Belvedere Road, Lambeth, S.E. 
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ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 
The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 
ELECTRICAL STORES | |] -HO 
OF EVERY DESCRIPTION. . HOMSON QUSTON 
SYSTEM OF 
“Okonite” Wire 
ci cal 53 LINES IN SUCCESSFUL OPERATION. 
1,000 MEGOHMS PER MILE. — 25 NOW UNDER CONTRACT. 
| W.S. GRAFF BAKER, 
| | Manager Railway Department. à 


LAING, WHARTON DOWN, 


S2a, NEW BOND STREET, LONDON, W. 


NAL AND ELEUTR REVIEW SUPPLEMED | 
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TEST INSULATION RESISTANCE 


Of Wiring, Cables, Dynamos, &c., quickly at fall working volts with our new 
PORTABLE TESTING SET 


saone OHM-METER a MECHANICAL were GENERATOR. 
W. T. GOOLDEN & CO., Wooiteld Works, Harrow Ro, LONDON. 


LAMP 


Work Perfectly in either Series or Parallel. 


PATENTEES AND SOLE MAKERS— 


JOHN Wu. ROPER, 


TRAFALGAR ST., BR ADFORD. 


Illustrated Price Lists on application. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


@ C. FELL, Fel. Inst. P.A., M.1.M.E., &c., Lecturer on Electrical Engineering at the City of London College, &c., 8. P. WILDING, ILS.Chem.1. 4.8.4.) 
Best technical, legal, ‘ond scientific advice in all matters connected with patents. Reliable ts in all countries. Searches 
mads, patent cases conducted, opinions technical evidence, &c. Trade marks designs registered. 


1 QUEEN VICTORIA STREET LONDON E. C. sor 


ROBEY & C0. GLOBE Works, LINCOLN, 


HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


ROBEY" ENGINE. 


These COMPOUND “ROBEY” ENGINES work with a consumption 
of less than 2 lbs. of Welsh Coal per H.P. per hour when 
_ developing 23 times their nominal power. ais 
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NEW S. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


The following Books may be had Post Free by remitting the respective amounts to 


H. ALABASTER, GATEHOUSE & CO. 


“ELECTRICAL REVIEW” OFFICE, 22, PATERNOSTER ROW, LONDON, E.C. 


EVOLUTION OF THE ELECTRIC INCANDESCENT LAMP. 


BY FRANEKLIN 


8vo, Cloth. 


100 pp., with Illustrations. Price 4s., Post Free to any part of the world. 


Whether you make, sell, or use the Incandescent Electric 
Lamp, or whether you only intend to do so at some future time, 
you cannot but be interested in the true story of its invention 
and development. It is a story which until now has been to all 
intents and p unknown; a story of which detached 
fragments have been buried here and there in the files of 
forgotten newspapers, in the voluminous archives of the courts, 
in the records of the United States Patent Office, and in 
hundreds of other out-of-the-way-places. Mr. Pope has ran- 
sacked these repositories, and in this book has given us what 
he found, some of it well repaying the labour of the searcher. 


You will find this history—some of it—as interesting 
as a romance, but please understand that it is not a romance — 
by any means. It is not, as some romances pretend to be, 
merely “founded on facts.” The facts themselves are pre- 
sented—good solid facts, too—and, moreover, the original and 
contemporaneous authorities are carefully cited by chapter and 
verse, while important documents are printed in full whenever 
necessary. 


If you want to know how the modern incandescent lamp came 
to be invented 


If you want to know who invented it, and when it was done; 


If you want to understand the important questions involved 
in the incandescent lamp litigation now going on between the 
leading'electiic companies of the United States ; 


If you want trustworthy facts, figures, and dates, as distin- 
guished from vague claims and unfounded assertions ; 


If you want areference book and index to the literature of the 
subject of incandescent lighting ; 


Then you will procure a copy of this book, read it with 
thonghtful attention and keep it by you so that you can 
hold of it at once whenever you need it, which will, no doubt, 
be frequently. 


This book contains, among other things of value, a tabular 
chronology of incandescent lighting, to which you will often 
want to refer when dates are in question. 


Mechanical Graphics. 
By GEO. HALLIDAY. Price 6s. 


Modern Views of Electricity. 
By OLIVER J. LODGE, D.Sc. Price 6s, 64. 


Potential and its Application to 
the Explanation of Electrical 
Phenomena 


ŒOOPULARLY TREATED). 


By Dr. TUMLIRZ, of the German University at Prague. Price 3s. 6d. 
(TRANSLATION ) 


Electricity in Modern Life. 


By G. W. TUNZLEMAN, B.Sc. Price 3s, 6d. 


Short Lectures to Electrical 


Artizans. 
By Dr. J. A. FLEMING. Price 4s. 


Electricity in our Homes and 
Workshops. 


By S. F. WALKER, Price Ss. 


_ Alternate Current Transformers 
| By Dr. J. A. FLEMING (Vol. 1.). Price 7s. 64. 


Practical Notes for Electrical 
Students. 


By A. E. KENELLY and H. D. WILKINSON. Price 6s, 6d. 


Law of Electric Lighting. 


By G. 8. BOWER and W. WEBB. Price 42s, 6d, 


Practical Electrical Notes and 


| Definitions 
FOR THE USE OF ENGINEERING STUDENTS AND PRACTICAL MEN. 
By W. PERREN MAYCOCK, A.M.I.E.E. Price 2s. 


Electrical Dictionary. © 
By EDWIN J. HOUSTON, A.M. ‘ Price 40s. 64. 


Practical Electrical Measure- 


By JAMES SWINBURNE. Price 4s. 64. 


- Useful Rules and Tables. 


By Prof. RANKINE and Prof. JAMIESON. Price 40s. 6d. 


Alternating Currents. 
By T. H. BLAKESLEY, M.A. Price 4s. 6d. 


Magnetism and Electricity. 
By Prof. JAMIESON, M.LC.E. (Part I.—Magnetism.) Price 4s. 


Any Book forwarded on receipt of Publisher's Price. An important List of Modern Books, on Electricity 
and allied subjects, free on application. 
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STOCKPORT cas ENGINE 


Type of 20 H.P. Nominal Double-Acting “ STOCKPORT ” Gas Engine. 


TWO IMPULSES EVERY REVOLUTION. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTIN G. 


Sizes: 20 H.P. up to 100 H.P. 


ANDREW & CO, Lid, REDDISH, STOCKPORT. 


NEW HS 


PUBLISHED BY 


H. ALABASTER, GATEHOUSE & CO, 


22, PATERNOSIER ROW, LONDON. 


NOW READY. CLOTH, 4s. 6d., POST FREE. 


Incandescent Wiring Hand-Book. 


D. BADT. 
ALSO, BY SAME AUTHOR, PRICE 4s. 6d. POST FREE, 


Bell Hanger’s Hand-Book. 


ALSO, BY SAME AUTHOR, PRICE 4s. 6d. POST FREE. 
Dynamo Tender’s Hand-Book. 


ALSO READY, PAPER COVERS, is. POST FREE. 


Everybody’s Hand-Book of Electricity, 
WITH GLOSSARY OF ELECTRICAL TERMS AND TABLES OF INCANDESCENT WIRING. 
BY HDWARD 


ZEA 
Zz SS | 
a | 
F4 ti AN | 
7 N | 
x - / \\ 
u 
\ \ | 
: 
_= = “ | | Li 
wig \ 
ale ni i 
== | 
- LS 1= P = ——— j > 
ore 
Et 
| 
| 
| 
bs | 
| 
| 
| | 
i 
j 
>. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. (January 3, 1890. 


scents ron BERGMANN & Co's EDISON FITTINGS 
CHINA SWITCHES. CUT-OUTS. 
CHINA LAMPHOLDERS. 

CHINA CEILING ROSES. 

CHINA WALL PLUGS EVERY DESCRIPTION. 


Telephone No. 1887.| THE [relegrams: “ELECTRICITY.” 


GENERAL ELECTRIC Co. 


(OF LONDON AND MANCHESTER). Ltd. 


K ANAGING DIRECTOR :—BENTHAM ROAD, HOMERTON, LONDON. 
45, CHAPEL STREET, SALFORD, MANCHESTER. , 


Head Office and Warehouses: 


71, QUEEN VICTORIA ST. 
LONDON, F.C. 


NOVELTIES. 


ELECTRIC 


WATER HEATER. 


#2 5s. Od. 


ELECTRIC 
HEATING APPARATUS, 
No. 7,020. ’ 
CURLING IRONS, 
CIGAR LIGHTER No. 7,000. 
Z2 Ss. ELECTRIC RAPID COOKING APPARATUS. &4 10s. Oa. 
Most for or £4 10s. Od. 
Private uses where Elec- 


small expenditure of current. No danger from fire ; cleanly. 

Made of Copper, in elegant design, of best workmanship. 

If ordered, we manufacture such apparatus of smaller or larger sizes; also 
Electric Coffee Machines, Egg Boilers, &c. 


No. 7,039. 
ELECTRIC FLAT IRONS, 
TO BE USED WITH FLEXIBLE CORDS. 

#4 4s. 


AND OTHER DOMESTIC NOVELTIES. 
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SCIENTIFIC SOCIETIES’ ADVERTISE- 


MENTS. 


IN an article written in Engineering News (New 
York), Mr. Oberlin Smith discusses very fully the 
question of engineering society papers as advertise- 
ments. It is exceedingly difficult, if not impossible, 
to say where the border line is which divides an 
advertising from a non-advertising communication, 
though it is not difficult in many cases to see that a 
particular paper is penned purely in the interests of 
the writer. In some respects every paper is of the 
nature of an advertisement, as the author’s object, if 
not to bring to notice some particular invention 
which he has devised, is practically to show to the 
world that he has a knowledge of the subject he is 
speaking about, and that consequently he is competent 
to undertake work of a nature similar to that being 
discussed—in other words, that “he is a clever fellow 
who will be glad of a job.” That scientific papers are 
written from a purely disinterested point of view is, 
we believe, very rarely the case, though no doubt more 
honour than direct pecuniary advantage is in many 
A contemporary on referring to 
the Institution of Electrical Engineers considers it time 
that the latter should put its foot down on advertising. 
Flagrant cases should undoubtedly be summarily dealt 
with, but we rather think that there is really but little 
cause for complaint, and that cases of deliberate 
advertising are very, few indeed, also that probably 
those who would first cast a stone are not as immaculate 
as they imagine themselves to be. 

The descriptions of new dynamos, new voltmeters. 
new ammeters, new storage batteries, are practically 
nothing more than advertisements, except that the 
describers do not state in black and white that “the 
instrument designed by me is constructed by Messrs, 
So-and-So, and may be obtained price——, and will be 
found a very satisfactory apparatus in every respect 
and should be in the hands of every electrician ;” 
yet the bare descriptions of such apparatus nearly 


always lead to very interesting and useful discussions. 
We are much inclined to think that those who com- 
plain are very much influenced by the green-eyed 
monster, and do not by any means speak from dis- 
interested motives. 


ELECTRICAL ENGINEERS. 


A MAN is what a woman makes him may be true of the 
bulk of mankind, but unless electrical engineers are 
taken in hand by Dame Fortune—the lot of few—they 
have pretty much to makethemselves. The fairy feminine 
touch is quite thrown away, it would leave no impres- 
sion upon the hard fibre and obstinate doggedness of 
the youth who runs in the way electrical. He might 
otherwise become a government clerk with a taste for 
private theatricals. Putting callously aside the hand 
which would lead him gently from his too odoriferous 
galley pots and noisy bells; unheedful of tears wept over 
spoilt carpets, suffocating vapours, appalling explosions, 
and of delicate hints that he might be spending his 
time better by improving his mind in orthodox fashion 
or taking his sister out for a walk; he sticks to 
his nasty experiments and even assails the opposition 
with such effect that he is given up as hopeless and 
his room is “tidied” no more. Once the epidemic 
has seized him there is no curing the complaint ; 
and when he finds himself fairly at work in the shop 
or on an installation, what many young fellows would 
call a. “grind,” soon becomes in him “a property of 
easiness,” and to be hard at it from six in the morning 
till twelve at night he takes as all in the day’s work. 
Who ever heard of an electrical engineer striking ? A 
dock labourer would faint at the idea of his hours, 
and a gas man go clean off his head. 

The work of the world is done by young men, so 
they say, and of no calling is this more true than of 
electrical engineering. To the philosophical and the 


experimental side we do not so much refer as to the 
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practical. General principles, discoveries of laws and 
formation of formule may go in considerable measure 
to the credit of middle age; but call to mind the 
electrical companies that have done good work ; have 
not their engineers been young men, sometimes very 
young ? Whoever has been at the helm, youth has 
been at the prow. The youthfulness of electrical 
engineering firms has been first a source of amusement 
and afterwards of amazement to many a city man who 
has come into contact with them. | 

Electricity travels fast; we were unconsciously 
writing of a few years ago. Youth, as Roupell told 
his constituents at Kennington, when taxed with it, is 
a fault which mends daily. Some of our colleagues 
have beards now, but early development is still a 
characteristic of the breed. It may not be so always. 
Electrical engineering is fast settling down between 
well-defined lines. Its devotees are more likely in the 
future than in the past to be told what to do and how 
to do it, than to be left to find out for themselves. 
Experience will lead and control inexperience, and 
with a larger field the youthful one will find it more 
difficult to get through his horses. 

When the application of electricity began to take 
practical shape all sorts and conditions of men were to 
be found in the ranks of the workers. In all manner 
of corners cropped up these pioneers, working each 
according to his own light. Usually unknown to, and 
not knowing others in a kindred line which had 
not become, as it is now, a fraternity they were 
isolated plants ; the Dynamicables were not born, 
nor the Electro-Harmonics thought of. Interesting 
men they were, with a firm faith in the future of their 
work and the spoils to be obtained, and willing to talk 
on the subject, and explain all they knew, and more. 
Like frontiersmen, generally, they were of no nation. 
We laid Germany, Austria-Hungary, France, Sweden, 
Denmark, and other countries under tribute for them, 
and they struggled side by side with the native 
Briton. Engineers of all kinds were, of course, 
represented, as also the instrument and the clock- 
maker, but in addition they came from occupations 
’ between which and the new trade a great gulf would 
seem to have been fixed. One of the earliest contracts 
in London for an electric light was let toa Parisian 
bootmaker, the lamp and generator being his own 
invention. But they were vexed, like public men, 
with an eternal want of pence. Those who had no 
money did not strike an El Dorado all at once, and 
those who had it lost it. They preached to an unbe- 
lieving generation, their converts were few, and the 
subscriptions poor. Some, after opening the way to 
others, sickened and died, never seeing the time when 
half a million is underwritten in a week or so, a high- 
class money-lender finding a quarter straight away and 
the wealthy merchant or banker planking down his 
thirty or forty thousand towards the business. Others, 
let us hope, are sharing in the good things. 

When electrical work began to gain a little confi- 
dence, those who found the money, or had the manage- 
ment, found places for their nominees. Boys fresh 
from school, young men from college, drapers’ shops, 


+ body who could run a wire, termed electricians. 


_much of interest to communicate. 


and all kinds of businesses, formed the juniors 
of the new profession, together with a sprinkling of 
young engineers just out of their time ; and very well 
paid they were. We remember one big boy from 
school who started at two hundred and fifty pounds a 
year and his board and lodging; but he was the rela- 
tive of a director. These were all, in concert with any- 
Some 
have retired into the limbo whence they came ; but the 
survivors, having passed through a good apprentice- 
ship, are excellent engineers now. Messrs. Crompton 
and Company and the Brush Corporation had numbers 
of young men through their works, and many known 
names owe their early training to these firms. 

The electrician of the old type is out of date. It 
dawn:d upon managers that a sound engineering know- 
ledge, without any acquaintance with electrical theories, 
was warth more than theoretical acquirements. It has 
come to be a received axiom that with five years’ engi- 
neering training five weeks is enough to turn out an 
efficient electrical engineer. In other words, the elec- 
trical industry is a branch of engineering. But in 
these days of high pressure and condensing, they put a 
gentleman’s son in at one end of a school of electricity, 
and after grinding him for a year or so, bring him out 
at the other end ready to take any position in the trade. 
You must drop in a fee of appropriate weight, or the 
machine won’t work. The principals have always a 
ready made supply on hand with which they can 
oblige you, and the vexed souls of chief engineers can 
testify to the delicate position in which they have been 
placed in solemnly testing the samples, and declining 
them on the plea that they are too good for the place, 
a truth as measured by the stipend asked, which is, 
say, £200 a year to commence with. 

We do not fora moment underrate theoretical in- 
struction, or we should not give it week after week ; 
but we think that actual practice has proved the better 
school so far, and would say to those about to join the 
profession, get into harness at once and read up your 
theory, higher mathematics, chemistry, &c.,as and when 
you can. There are magnificent opportunities in 
evening classes and the electrical papers. 

Perhaps the chief characteristic quality of the elec- . 
trical engineer, as we know him, is earnestness. His 
profession is a pleasure and possesses him. It prompts 
him “ to scorn delight and live laborious days.” His 
conversation is of things electrical. We verily believe 
it would be impossible to find two or three gathered 
together without talking shop. Woe unto the profane 
outsider who at such times interpolates a remark which 
he thinks may lighten the conversation, feeling that he 
has made a point appropriate, perhaps even witty. A 
short and then averted glance, accompanied by a certain 
elevation of the eyebrow, and he is cowed, or inclined 
to be more profane, according to his disposition. But 
they talk to the point, and rarely drivel, and to a 
patient listener are exceedingly good company, with 
We do not believe 
that, in their opinion, what they do not know is not 
worth knowing, or that their acquaintance with the 


| belles lettres, &c., is more limited than it might be, but 
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on general subjects they are apt, like Br’er Fox, to 
“lay low and say nuffin.” Might they not, with 
advantage, draw the business man a little in exchange 
and learn more of financial and general commercial 
methods ; for most of them, when they have an oppor- 
tunity, pick up such things readily, and jump to the 
meaning of discounts, without much trouble. A more 
thorough knowledge of accounts, for instance, would 
be often useful, as also of the benefits and responsi- 
bilities of bills of exchange. Price lists cannot be too 
much collected, studied and tabulated, and a record 
kept of the trade’s weak ducks is useful. 

This is more or less a sermon to. the young, befitting 
the youthful season of the year, which we trust and 
believe will be one of unprecedented prosperity to 
electrical engineers. | 


AT the second annual gathering of 

Sees the employés and friends of the Govan 
Potential Currents, Faraday Electric Works, on Friday, 
| the 13th ult. Mr. Wm. M‘Whirter, 
M.I.E.E., presided, and in the course of his remarks 
said it was only right to recognise that there was danger 
in the transmission of high potential currents. The 
worst thing about it was, hat it was impossible for 
anyone looking at a wire to tell whether it was working 
or not. In New York wires were run anywhere and 
everywhere and in any manner possible. Here our 
overhead wires were put up in such a way that it was 
almost impossible for any accident to happen even if 
the wires did come down. As regards the question, 
is it imperative that dangerous high potential currents 


Should be used ? he said they knew as a fact that the 


loss in this system when working only a smal] number 
of lamps was very considerable, and his own candid 
Opinion was, that if the mean efficiency were taken 
into account it would not exceed 50 per cent. ; there 
appeared, therefore, to be no reason why this tre- 
mendous and dangerous current should be used. With 
a continuous current of 500 volts—which was not dan- 
gerous—he had had more than one connection himself 
and was there to tell the tale, when an alternating cur- 
rent would have meant death. 


Mr. HUMAN, of the Guardian Fire 
Office, intimates that he is pleased to 
note that Mr. Kennelly confirms the 
10° Centigrade limit of temperature, due to current 
above air, which the former adopted in November, 
1887, when drawing up a set of rules in conjunction 


Currents and 
Conductors, 


with others. It was the first attempt at clearly defin- 


ing by rule the proportion of current to conductor, and 
in such a manner as to enable tables to be compiled to 
meet it. It is practically a limit of 150° Fahr. due to all 
causes, as subsequently adpted by the Institution of 
Electrical Engineers, but with the distinct advantage 
abovestated. Tables were compiled from the formule of 
Prof. G. Forbes to meet the rule, and these were subse- 
quently revised (May, 1888), at the instigation of the 
Chairman of the Fire Offices’ Committee, to be issued 
With the rules then under discussion. Mr. Human has 
Sent us a copy of the table referred to, with that of 
Mr. Kennelly, for comparison, and these may be seen 


in our other pages. It will be observed how nearly 
they agree, the difference being probably due to the 


fact that the one allows for a greater thickness of insu- | 


lation than the other, and hence carries more current | 
for specified diameter. But when the diameters given | 
are converted into stranded cables of S.W.G., this | 
difference vanishes. Unfortunately, Mr. Haman’s table | 


never received official sanction, owing to doubts being 
thrown upon some data used by Prof. Forbes in his 
formula. Hence the table was shelved, pending further 
investigations, by Mr. Preece who, unfortunately, 
failed to deal with the snbject, and we now, in conse- 
quence of his delay, find ourselves forestalled by our 
American friends. Mr. Human will at least have the 
satisfaction of finding the Guardian table and rule 
confirmed by so high an authority as Mr. Kennelly. 


fr | 


ENGLISH and American engineering 


Anenélish and formed the subject of two papers re- 


cently ; one, entitled “ Electrical notes | 


of a transatlantic trip,” was read before the American | 
. Institute of Electrical Engineers on the 15th October | 


by Mr. Th. D. Lockwood who, although born in England, — 
may now be termed an American electrician by virtue | 


of his 24 years’ residence in the States as much as on |, 


account of his acquiring his LL, EN knowledge 
there ; the other paper wasread at the London Institution 
of Electrical Engineers on the 28th November by Mr. G. 
L. Addenbrooke, this contribution to our literature 
being headed by the more pretentious title, “ Electrical 
Engineering in America.” Mr. Addenbrooke, in speak- 
ing of accumulator plants, states that he had not seen 
accumulators used but in one place, and that was at 
the Electric Club in New York. Further on he gives 
an account of his visit to the Courtlands Street 
Telephone Exchange in New York. If Mr. A. has 
thoroughly examined this institution, it strikes us as 
peculiar that he did not notice the storage battery 
plant in that building, which is one of the largest, if 
not the very largest, in the U.S. It consists of 600 
large cells, which are used not only for lighting the 
building of the Metropolitan Telegraph and Telephone 
Company, but also, we are informed, tosupply current to 
operate a number of their circuits. Conspicuous was 
the absence, also, of any reference to the numerous 
accumulator central stations, likewise of the various 
series systems of incandescent lighting at present in 
use in America, the numerous theatre installations, 
and, particularly, of the large number of plants for the 
electrical transmission of power, which plays such an 
important part of electrical engineering in America 
We think that these remarks are justified by the title 
of the paper, which is so broad and comprehensive as 
to naturally lead to the expectation of the treatment, 
even if superficially, of at least the more prominent 
branches of electrical engineering. 


THE electric light to be universally 
popular should be supplied in a manner 
which will not cause the public any 
just cause for complaint, but it has not yet reached that 
ideal state. Some vendors of electrical energy under- 
take too much, and the result is, that the demand is 
greater than the supply, so consumers are cut off 
in rotation at the caprice of those in charge of the 


Electric Lighting 
Agreements. 


_ central station. Indeed, such uncertainty prevails in 
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many cases that it is a wonder to us that people are 
found ready to fill up the agreement forms of certain 
companies. Fancy undertakers telling their customers 
that they will not be responsible for interruptions, nor 
for stoppage or deficiency of energy during testing ! 
We can just as well imagine a gas company refusing 
to become responsible for a non-supply of gas while 
the candle-power of that illuminant is being measured 
in certain districts. The ordinary householder may 
well ponder over the clauses of an agreement which 
are absolutely free from punctuation, but what could 
he make of Clause 9 of the Metropolitan Electric Supply 
Company’s document which reads as follows :—“ The 
undertakers may at any time during the continuance 
of this agreement for a meter on the consumer’s 
premises, and the price charged for energy shall thence- 
forth be made upon that indicated by such meter as 
having been supplied.” Messrs. Bircham & Co.’s com- 
pilation evidently requires some careful editing. 


WHEN from time to time we notice 

Heit Forgotten papers on the heating of conductors 
by electric currents, we have usually 

recalled to the memories of our readers the work 
of the late Robert Sabine in the same field of re- 
search. Now,a gentleman who occupies a very high 
position in the electrical world writes to us as follows :— 
“ Kennelly’s papers on heat in conductors remind one 
of the work of Robert Sabine. This seems to be for- 
gotten. You will find in the number of the ELECTRICAL 
REVIEW for January 6th, 1883, a table which compares 


. very favourably with Kennelly’s table given at p. 727 


of your last number. Kennelly also appears to be 
ignorant of the work done by J. T. Bottomley, who 
read a paper in 1887 at the Royal Society, which covers 
the whole ground of the last part of Kennelly’s paper.” 


Vee West India and Panama Company’s 


cables were broken during the early 
part of last month. All three of the Porto-Rico sections 
were ruptured about the same distance out, but repairs 
were quickly made in all. It is thought in some 
quarters that these faults were not the result of acci- 
dent, but it is difficult to conceive that ill feeling on 
the part of any enemies of the company could have 
brought about such dastardly conduct as the deliberate 
cutting of the cables. 


MR. 8. D. GREENE contributed a few 
‘lation ideas on “ The Development of Electric 
Street Car Traction,” in a recent paper 


read before the New York Electrical Society, without, 
however, advancing anything new; nor did he give 
statistics on working costs. Speaking from the American 
point of view he was of the opinion that while the over- 
head system undoubtedly was the most readily appli- 
cable to the majority of cases, and had so far proved itself 
eminently successful in practice, the underground con- 


ductor system should not be condemned as impracti- 


cable, even in the light of the past apparent unfavour- 
able showing which it had made in Boston. He “laid 
down asarule that any conduit designed for electric 


--railwavs must be capable of completely draining the 


WE hear that no fewer than six of the | 


LA 


street through which it runs, which follows as a 
necessity, for if the sewer connections themselves are 
not able to do that work, the conduit must be capable 
of maintaining the conductors free from water.” Mr. 
Greene, however, was decidedly of the opinion that, 
theoretically, the perfect system of electric traction was 
that in which storage batteries are carried by the car. 
He felt safe in asserting that if the next three years 
showed the same progress in this direction as the past 
three years had shown, the question would be definitely 
solved. During the discussion Mr. F. J. Sprague gave 
it as his opinion that the electric railway had nothing 
to fear from the cable system. In fact, he remarked that 
since the cable conduits are usually well constructed 
by competent engineers, they would prove a first- 
class receptacle for the electric conductors which will 
be certain to follow, and, hence, whenever he heard of 
the laying of a new cable conduit he was well pleased. 


THE St. Pancras Vestry have adopted, 

Se by a considerable majority, the recom- 

7 mendation of their Joint Committee : 
That it is expedient in the interests of the parish that 
the vestry should take steps forthwith to put in force 
the provisions of the St. Pancras electric lighting order. 
Mr. County Councillor Westacott, in support of the 
recommendation, told the vestry that the Joint Com- 
mittee had acted upon the very best advice and with 
the fullest information. He urged that the vestry had 
no right to deprive the parish of the benefits of the 
order fora moment longer. If they did not like to 
undertake the risk they ought to hand over their 
powers to a company, who would be only too willing to 
undertake it ; but in doing so they would be depriving 
themselves of their power for 42 years, and would be 
creating another monopoly, in addition to those under 
which they groaned. No doubt the price of elec- 
tricity was 60 per cent. higher than that of gas, 
but the light was 14 times greater, and the dirt 
and unhealthiness (which were inseparable from 
gas) would be avoided. Mr. Westacott is not pre- 
pared to recommend the supply of the new light at 
less than 6d. or 7d. to begin with. An attempt to shift 
the responsibility of a decision from the vestry to a 
public meeting of ratepayers found very little favour ; 
the opposition, generally speaking, alleged the unde- 
sirability of public bodies becoming traders, as well as 
the speculative nature of the proposal. It was, accord- 
ing to one member, an attempt to benefit Tottenham 
Court Road at the expense of the rest of the parish ; 
electric lighting was all very fine, but the honour and 
risk of applying it ought to be delegated to a company. 
One member conjured up a gloomy array of past failures, 
notably, the late Metropolitan Board of Works and the 
Thames Embankment. Another doubted whether the 
electricity of the present day would be the same ina 
twelvemonth’s time (!) Mr. Sweet thought there were 
many purposes to which the electricity might be 
applied, which were not mentioned in the estimate,. 
such, for instance, as the driving of machinery 4nd 
artificial ventilation, by which the vestry might, if they 
chose, make a huge financial success of the business. 
A proposal by Mr. Lazarus, that the vestry should sub- 
let the first installation for seven, fourteen, or twenty- 
one years, was defeated; and the remaining recom- 
mendations of the Joint Committee, which have 
reference to detail rather than to principle, were carried 


almost unanimously. 


| 
st 
+ 
+ 
ais 
4 
4 
€ 
AT. 
rat 
2 
| 
fi 
b à 
+ 
| 
| 
| 
| 
| 
| 
| 
- 


JANUARY 3, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


ELECTRIC LIGHTING BY GAS 
COMPANIES. 


IN view of the fact that several of the municipalities in 
this country, who are the proprietors of the local gas 
works, have sent in to the Board of Trade applications 
for electric lighting provisional orders, it may be inte- 
resting if we give some details regarding the conditions 
under which a foreign gas company has agreed to 
erect and work a central electric light station. The 
company in question is the Buda-Pesth Gas Company, 
Hungary. Some time ago the company was requested 
by the municipality of that town to draw up a report 
embodying the terms according to which it would 


fit up a central station and supply electrical energy 


either for public lighting or power purposes. The 
principal conditions are as follows :— 


The gas company undertakes to supply current for 
private lighting from the 16th December, 1891, pro- 
vided that the Town Council authorise the company to 
lay underground cables. During the first ten years 
this right will be exclusively that of the company ; but 
beyond that period they would only have the privilege 
of priority of claim, whilst at the termination of 50 
years the electrical plant, &c., would become the pro- 
perty of the town. Should the municipality desire to 
take over the station, they would have to give notice 
two years in advance, and they could then acquire the 
plant, &c., on the following terms :—After the existence 
of the stations for ten years, at an increase of 30 per 
cent. in the cost ; after 20 years, at an increase of 20 
per cent. ; after 30 years, at an augmentation of 10 per 
cent ; and, after 40 years, without any increase. If, 
however, the contract already existing between the 
Town Council and the gas company for the lighting of 
the town by gas should not be renewed on expiration, 
the former could with the consent of the latter acquire 
the electric light station at an increase of 35 per cent. 
over the initial expenditure. The gas company are, 
three months after the signing of the contract, to apply 
for the necessary powers for the carrying out of the 
work, and must commence operations six months after 
permission has been given. The streets in which the 
cables will be laid will be lighted by the company, and 
the “ permanent ” lamps will be alight for 3°780 hours, 
and those termed “ variable ” will burn for 2°040 hours. 

The price of electrical energy will be 13 centimes 
(about 13d.) for 100 watt hours to the town, and 14:5 
centimes (about 1,4d.) for 100 watt hours to private 
consumers. In addition, the town and private indi- 


.viduals will have to pay yearly 12s. per lamp installed, 


and the company will be empowered to charge for elec- 
tric meters as follows :—For a meter for 10 lamps of 
16-C.P., £1; for a meter for 20 16-C.P. lamps, £1 12s. ; 
and for a meter for 50 lamps of 16-C.P., £2. Those 
consumers whose accounts amount to £100 per annum 


. will be entitled to a reduction of 1 per cent. The com- 


pany are to pay to the town 2 per cent. of the gross 
receipts on the sale of current, the rent of. the meters, 
the charge for lamps, &c.; but they will have the ex- 
clusive right of installing the electric light by making 
branch leads from their cables. The cost of wiring and 
the rent for the use of meters are to be submitted to the 
town authorities for approval. 

The present contract for the public lighting by gas 
of the streets of Buda-Pesth expires on December 16th, 
1895, and in case it should be renewed for 10 years the 
gas company undertake to reduce the price of the gas 
consumed by private persons by 7°5 centimes (about 
id.) per cubie metre every two years until the selling 
price does not exceed 275 centimes (about 22d.) per 
cubic metre. If, however, the Town Council should 
decide to forego their tax on the net receipts of the gas 
company on the sale of gas, the latter will undertake 
the public lighting gratuitously, so that the town would 


only have to bear the expense of maintaining the 
lamps. 


ON THE RESPECTIVE MERITS OF CON- 
TINUOUS AND ALTERNATING CURRENTS. 


THE question has been very often discussed whether it 
is preferable to make use of continuous or alternating © 


currents in an installation of any importance; the 


question has been for some time to the fore, and the | 
most celebrated electricians have held diverse opinions — 


as to the respective merits of the two systems. 
Undoubtedly each system has its advantages and its 
demerits, and the recent progress made in alternating 


currents has placed them in a position to hold their | 


own in the controversy. 3 

If we discuss the matter, says M. Dubourg in 
La Lumiére Electrique, it is because we have seen 
in a foreign publication (Hlektrotechnisches Echo) a 
lengthy argument in favour of continuous currents and 
accumulators, which appears to us sufficiently interest- 
ing to be reproduced. 


The article commences with an exposition of the | 


system of continuous currents with 2, 3, and 5 con- 
ductors. We quote from the principal passages. 

In the old central stations the radius of distribution 
does not extend beyond 500 metres. The conductors 
in the dual conductor system are not so costly as to 


. furnish an argument for their abandonment. 


Their weakness is in the area of distribution, | 
which makes it necessary, generally speaking, to instal — 
the central stations in the quarters to be lighted ; that — 


is to say, in the most populous quarters. 
The invention of transformers has furnished a 
method of transmitting electricity from a single 


station even to out-of-the-way quarters. True it is 


that to do this it is necessary to waive some of the 
advantages obtainable from continuous currents when 
employed with the dual conductors. It is necessary 
that the primary conductors should be worked ata high 
tension, and, consequently, that transformers should 
be introduced to form an intermediary; thus intro- 
ducing a new cause of accidents and losses. It has been 
found necessary to abandon the use of the continuous 
current to some extent. 

The progress made in transformers has compelled 
a corresponding advance towards perfection in the 
system of continuous currents by making the principal 
conductors work at the highest tension, thus allowing 
for a diminution of the section of these conductors. 

From this has resulted the system of three and finally 
of five conductors ; from it also we have the system of 
indirect distributions with the aid of secondary gene- 
rators, as well as accumulators, transformers of con- 
tinuous currents, and dynamos for transmission to long 
distances. 


We will not speak of ths two last because, within our | 


knowledge, their employment has not been successful 
so far. The principle of the three-lead system is as 
follows : There are always two groups of lamps in the 
principal circuit, and these are joined together in a 
series. These groups are connected together by a con- 
ductor which derives all difference of potential from 
the side of the dynamos where the tension is least. 

In placing the lamps in a series of twos we can 
make use of conductors of a section which is less by 


half, and afford a loss of tension double that of the 


dual conductor system; it will be enough therefore 
if the principal conductors have one-fourth the dia- 
meter which they would otherwise have. 

We will now point out a primary drawback—viz., 


_ that instead of one large dynamo we must make use of 


two small ones, and consequently we shall require 
duplicate measuring apparatus and commutators. 
Further, it will be necessary always to have the same 
number, more or less, of lamps working in each half of 
the circuit, as otherwise there will be no compensa- 
tion. 

It is possible to imagine the three-conductor system 
in another form : Instead of two dynamos in circuit, 
each of them with 100 volts difference of potential, 
we have one large dynamo with a double E.M.F. 

However, as in this case the conductor-compensator 
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cannot be led up to the dynamo, it will become neces- 
sary to insert in both parts of the circuit an absolutely 
equal number of lamps. But as in practice, even with 
an excellent installation, this is hardly possible, it 
will - also become necessary to insert resistances 
into the part which has least current, and to keep 
them there until the currents in both portions be- 
come equal. The best compensation-resistances will 
be found to be batteries of accumulators, because they 
give back a part of the stored-up energy, and allow ofa 
part of the electricity they have received being used, 
and that directly their circuit receives an excess of 
current. 

One advantage of the three-conductors over the two- 
conductors system is that it allows of the current being 
economically distributed within a radius of 1,200 
metres. The disadvantages of the system—which, 
however, are not fundamental—are: that the electro- 
motive force of the electric installations of the central 
station is a little higher, the regulating is a trifle more 
complicated, and the installation for large buildings is 
rather more costly, it is necessary to introduce the 
three conductors into each building, and that the lamps 
must be divided into two groups. | 

Siemens and Halske say that with the three-con- 
ductors system it is possible, without augmenting the 
cost of the wire, to dispense with the resistance adjust- 
ment for the principal conductors ; and they say this 
will mean a great simplification in the regulating 
apparatus. 

M. Schuckert admits that the system allows of 
economy of wire as compared with the two-conductors 
system ; but he prefers the latter as being the more 
simple to instal, and as offering greater security in 
use. 

On the other hand, the Helios Company, of Cologne, 
instances two cases of installations in which the con- 
ductors were destroyed by polarisation of the dynamos. 

The five-conductors system is only the logical de- 
velopment of the three-conductors system. It is com- 
posed of two portions, having each three conductors, 
and placed in series. It has been recommended by 
Siemens and Halske. It may be worked either with 
the separated dynamos, as in the case of the three-con- 
ductors system, or with one dynamo and four compen- 
sacion resistances, or four batteries of accumulators. 

The tension in the principal conductors is about 400 
volts ; that between the two neighbouring ones is about 
100 volts. 

The branching off of the conductors may occur at a 
subordinate station, and, in certain cases, one may fix 
the place for producing the current at a distance from 
the distributing zone.. 3 

The central conductor may, if necessary, be divided 
into two, so that on either side of the road three con- 
ductors shal] pass, each side being served by its line 
of three cables. 

So far, we have no really practical experience of this 
system ; further, its application has been very con- 
tradictory. 

Siemens and Halske, thanks to an ingenious com- 
bination of accumulators and of incandescent lamps 
placing themselves in circuit automatically, thanks 
also to the method of disposition invented by 
Thompson, hope to be able to maintain without diffi- 
rom an equal tension in the four circuits of consump- 

ion. 

If we may believe them, the laying of the canali- 
sation is not more complicated than in the three 
conductors system, since the distributory conductors 
are composed of three wires. 

Mr. Miller observes that the cost of the system is 
greater in consequence of the great number of points 
from which the current is taken ; of the very great 
number also of apparatus needed for the measuring, 
circulating, and regulating of the current; of the very 
great costliness of house installation, and of the neces- 
sity for distributing the consumption in four equal 
portions. The difficulty of distributing the current and 
of regulating it will limit the application of the system 
unless recourse is had to accumulators. 


According to the Helios Company of Cologne, the five 
conductors system is a very dangerous one, owing to the 
400 volts tension which it demands. This system, 
according to the writer in the Ælecktrotechnishes Echo, 
permits of a rational distribution of energy to a distance 
of 3,000 metres from the central station. On the same 
authority we learn that stations on this system are 
going to be established at Trent, Vienna, Paris, and 
Koenigsberg in Prussia. 

As regards Paris we believe the Clichy section is the 
one which has been chosen for this purpose, but we do 
not know whether the plan will be carried out. There 
is nothing to prevent the employment of systems with 
more than five conductors for the distribution of con- 
tinuous currents, but then the ramification at the points 
of consumption and the maintenance of the tension 
would be very difficult. The number of conductors of 
batteries of accumulators or of resistance required 
would be so great that this method of direct distribu- 
tion of the current may provisionally be looked upon 
as impracticable. Furthermore, the commutator, which 
is part of all continuous current machines, will, practi- 
cally, not permit of the production of currents at a very 
high tension. 

It is possible, however, to achieve this high tension, 
not merely by direct ramification, but also by the aid 
of transformers and of secondary generators, especially 
with the assistance of batteries of accumulators. 

We have, for example, ten groups of accumulators 
inserted in successive series; from a distant station 
they are charged with 1,000 volts tension; for the 
discharge they are grouped in parallel, and arranged 
in the lines of distribution at 100 volts tension. 
According to our authority, there are many partisans 
of the alternating current, even, who admit that 
this system would be the better did not the accumu- 
lators leave so much to be desired as regards their 
price and the loss involved, for which, so far, no remedy 
has been discovered. 

M. Kittler proposes to organise the central station at 
Frankfort with alternating currents, with the design of 
ultimately transforming it according to the principle 
above-mentioned. 

Another function reserved for accumulators is 
to serve as a reservoir in case of disturbances taking 
place in the working of the dynamos. With accumu- 
lators in reserve in the secondary stations, we could 
better count upon being able to furnish the light with- 
out fear of sudden interruption ; moreover, the dynamos 
would be considerably relieved during the evenings, 
so that the installation of the machines could be 
reduced ; and, furthermore, the principal conductors 
might be smaller; lastly, the day service and the late 
night service, which are so costly without accumula- 
tors, might become economical. | 

The day service without accumulators is as expensive 
as having a great number of central stations, especially 
those which make use of alternating currents, suspend- 
ing the service during the day. 

At Marienbad, for example, the station only works 
from 6.30 p.m. to 3.30 a.m.; at Rome from sunset to 
sunrise only. Is it necessary, therefore, to have gas 
and electricity at the same time? In the theatres, 
during rehearsals, shall we be able to form a good 
judgment by gas light of what is intended to be seen 
by the electric light ? x 

The author of the article in the Echo mentions some 
criticisms on the employment of accumulators. . 

Siemens and Halske estimate that, the factories 
being only in full work during one or two hours 
of the night, the employment of accumulators 
will admit of the equalisation or regulation of the 
work. 

They, therefore, recommend the use of accumulators 
where the consumption is great. 

M. Ruhlmann thinks that in a region where electric 
energy is constantly at work accumulators are not 
needed, except in a small number of cases, such as for 


relief lighting in case of sudden extinction, and for 


electrolytic applications. 
According to the Frankfort Commission, it is better, 
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in a large installation, to have reservoirs of electricity 
than to have large machines working during the day. 
When the consumption falls off motors will be utilised 
in charging the accumulators ; but, in order to obtain 
all the result possible, they must be distributed among 


with numerous other enterprises, especially if towards 
the end of the night accumulator working is used. 

There is the fetching of the coal and the carrying 
away of the cinders, and these obstruct the roadway. 


The reply to this is that as the carts are loaded and 
unloaded in the factory yard the general traffic is not 
impeded. Sometimes, in carrying the coal, &c., it 
becomes necessary to make detours by which the net 
cost of coal is increased. / | 

It is difficult to obtain water for condensing pur- | 
poses, nor is there any outlet for it after use. We may, 
observe that the factory should always be built where 
water is procurable ; as regards the second objection it 
will very rarely occur. | 


divers points, such as secondary stations, in order to 
relieve the cables. 

It should be mentioned, says the author, that the 
advocates of continuous currents exaggerate the cost of 
the depreciation and working of the accumulators. 

He enumerates the advantages of the continuous 
current system as follows :— 

1. The continuous currents are extremely economi- 
cal in work, and they may be placed in circuit as 
desired. | 

2. The slight tensions employed render the danger 

$ of death or fire much less. 
y 3. The arc lamps fed by continuous currents are irre- 
. proachable ; they burn steadily and noiselessly. 

4. The motors cannot be too highly praised ; it is 
equally easy to maintain a constant speed as to vary 
this speed at will. 

5. It is possible to accumulate electric energy and 
apply it to various purposes. 

The author then enumerates the demerits of the 


The smoke is sometimes a nuisance to the neighbour- 
hood. This objection may be completely obviated ; 
witness the central factories at Berlin. | 

There is danger from the explosion of the boilers, 
especially in the case of stations where the number of 
boilers is considerable. But has not a central factory 
more interest in avoiding explosions than any other, 
since the least irregularities will have their immediate | 
consequences on the production of light ? 

The zone of distribution is limited as regards the 
present, unless we choose to employ conductors at a | 


system :— 

1. The central station must necessarily be in the 
centre of the region supplied. 

2. The zone of distribution is limited—that is to say, 
unless we choose to employ conductors at a price out of 
proportion to the profits, or to suffer enormous leakage 
of electricity. 

3. The system is too costly for use in sparsely popu- 
lated quarters. 

4, The arc lamps fed by the continuous currents must 
be connected in series of twos, or the energy of the one 
must be taken up by a resistance. 

The author deals with an objection taken by the 
Frankfort Commission, viz., that the degree of efficacy 
of the electrical apparatus of a central station is only 
shown by the amount of coal consumed, and that this 
represents only a feeble proportion of the total cost of 
the establishment and of the distribution of the electric 
current. 

This assertion is in accordance with the facts, but it 
might lead persons, whose knowledge of the whole 
question of central stations is slight, to believe that the 
quantity of coal is of little importance from the point 
of view of the profits to be made out of the enterprise, 
which is not the case. 

The salaries, the cost of repairs, interest and 
depreciation for a well-installed central station, are 
absolutely invariable in amount. That which varies 
with the activity of the factory is the cost of working, 
and not merely the consumption of coal. This cost 
of working, together with the wear and tear of the 
lamps, is the only thing which is variable in the 
installation, the receipts being fixed. The profits of 
the enterprise vary only in consequence of the varia- 
tion of the cost. 

Let us now proceed, with the author, to examine the 
disadvantages of stations working with continuous 
currents :— | 

1. The necessity for the central station to be in the 
centre of the area supplied. | 
: Land is costly. But for an excentral station the cost 
of conductors and the uncertainty as regards the regu- 
larity of the lighting are greater in direct proportion to 
the distance. Per contra, the five-conductors system, 
being capable of supplying a radius of 3,000 metres, it 
18 possible to place the central station at a considerable 
distance away. 

Furthermore, whichever system be employed, cir- 
cumstances will arise to make the acquisition of this 
or that piece of ground necessary. 

The noise made by the plant depreciates the value of 
the surrounding property. By making solid foundations 
aud by making use of large slow-speed direct action 
dynamos, this drawback may be lessened, if not got 
rid of altogether. The working of the central factory 
Will not be found more troublesome than is the case 


price out of proportion to the profits, or to submit to an 


applies also to gas. 
The author advances another objection, viz., that if 


private individuals take to installing electricity in their — 


houses it will mean so many clients less later on. 


This is evident ; but when later on the central station | 
comes to offer its services to these people they will | 


have recourse to it if it is worth their while. 

An important question for large towns is whether 
the central station should be divided into several 
stations, or whether it is practicable to have secondary 
stations. Directly a station central oversteps a certain 
limit, it necessitates almost as many inspectors and 
employés as two small stations conveniently placed. 

The cost of working is not considerable ; there is 
only the cost of the first establishment, which is slightly 
lower. The division has the advantage of securing a 
much greater regularity in working; since should it 
happen that one of the central stations suddenly stops 
work, many quarters could be supplied by the second 
station, supposing that the two lines meet ; and if by 
an accident one of the stations should be disabled, one 
could even provide for an intermediary supply of elec- 
tricity in a combination of lines. During the day the 
electricity could be supplied by one station only, 
whilst the others were at rest. 

When these two systems were contending for the 
lighting of London, it was insisted that it only required 
the breaking of the principal cable—caused, for ex- 
ample, by the falling in of a tunnel through which the 
conductors pass—in order to plunge an entire town in 
darkness. It is necessary, also, to take into account 
accidents due to malevolence. 


(To be continued.) 


THE NEWALL HIGH-SPEED ENGINE. 


THIS engine has been specially designed for driving 
high-speed machinery, and on account of the absence 
of eccentrics, rods, and the usual valve gear, it is one 
of the simplest in the market. In a single-cylinder 
or one-tandem engine there are only three moving 
parts, and in a two-tandem engine five working parts 
in all. These engines have been in existence nearly two 
years, during which time they have undergone many 
and various improvements. They are constructed on 
the simple high pressure compound or quadruple ex- 


‘ enormous leakage of electricity ; but this objection | 


pansion type, with one, two, or three cranks, and by a 


disc valve and lever are rendered easily and quickly 
reversible, rendering them applicable for launch and 
steamboat work, 
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The chief aim of the inventor has been to construct a 
useful and economical engine taking up very small 
space, reducing the number of moving parts to a 
minimum. The “Newall” engine is particularly 


adapted for running at very high speeds, is noiseless in 
action, and completely dust proof; also from the 
absence of long ports and passages it is most econo- 
mical in steam. 

Like most engines of its class the pistons are single- 
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acting in all cases, the connecting rods, brasses, and 
bearings, being always kept in compression. The steam 
controlling medium consists of a cylindrical oscillating 
valve attached to one end; of thé; connecting rod and 
formed with suitable ports and recesses, which open and 


| 


Il 
| 


Fra. 2. 


distribute at the proper moment the steam to the various 
cylinders of the engine. The steam can be cut off at 
any portion of the piston’s stroke, while at the same 
time any required amount of cushion may be adjusted. 
The machine may be further adapted to act as an air 
pump, outlet valves being entirely dispensed with ; in 
compound and quadruple expansion engines the 
cylindrical oscillating valve is divided into four pockets, 


‘ ing the piston. 


or recesses, controlling the steam between the smaller 
and larger cylinders. 

At various trials, recently, both the high-pressure and 
compound engines have given every satisfaction ; the 
revolutions at which the machines were designed to con- 
stantly run at, have in all cases been more than doubled, 
showing little or no friction. Testimonials received 
prove that the Newall engine is destined to rank with 
the other well known engines of its class. 


Fra 4. 


Fig. 1 represents the external view of a double 
cylinder high-pressure engine fitted with extra relief 
valves, flywheel, and driving pulley, for ordinary pur- 
poses, which may be readily coupled -to a dynamo by 
any flexible or other coupling. 


G 
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Figs. 2,3, and 4, represent in the side and front ver- 
tical sections and plan, the cylinders, piston and valves 
of the engine. The chamber below contains the oil, 
separated by a partition formed with syphon holes 
for draining off any water due to condensation on pass- 
The bearings are unusually long, and 
grooved to retain the oil. A suitable recess, or pocket, 
formed in the top of the bearing, catches the oil and 
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lubricant when agitated within the crank chamber by 
the crank and connecting rod brasses ; the lower half of 
the brasses are opened at the fillets so that at every 
revolution the radius of the crank pins and bearings are 
saturated with the oil. 

Several of these engines are now driving dynamos 
and works machinery. The pistons are perfectly 
balanced ; the working surfaces have large areas ; and, 
from the experience after two years’ wear of the valves 
and pistons in a two-cylinder engine for driving the 
works, the tool marks were not worn out of the valve, 
showing the friction to be slight. A sight-feed lubri- 


cator is fitted with every engine, which, to ensure 


successful working, cannot be dispensed with. 
The sole manufacturers are Messrs. J. F. Blyth & Co., 
of 108, Fenchurch Street, London, E.C. 


THE ELECTRIC LIGHTING SITUATION 
IN NEW YORK. 


IT is to be presumed, by the upsetting of Judge 
Andrews’s restraining injunction, that the long warfare 
between the New York authorities and the electric 
light companies has reached its final phase. The 
Supreme Court General Term, unanimously dissolved 
the injunction, each of the three judges present giving 
an elaborate decision in support of his opinion that the 
Commissioner of Public Works had authority, both as 
a private citizen and as a public official charged by 
the duties of his office with the removal of obstructions 
from the streets of the city, to abate the nuisance com- 
plained of. 

The presiding Judge discussed at length the charters 
of the electric companies or plaintiffs, and the Acts of 
the Legislature governing the burial of the wires, and 
the creation of the Subway Board, now known ‘as the 
Board of Electrical Control. The plaintiffs admit, and 
therefore know, that they are conducting a business by 
means of an apparatus and a force which, unless pro- 
perly controlled, subjects every passer-by in the streets 
of New York to the danger of death. They âre bound, 
then, to carry on that business with the utmost care 
and diligence, and if, although without negligence on 
their part, it is impossible to conduct their business 
without danger to the public safety, in that case it is 
doubtful whether the Legislature even could, without 


- closing the street as a public highway and making pro- 


vision for compensation to all parties damaged thereby, 
confer authority for the conduct of such a business, 
because it would be giving up the streets to a purpose 
for which they were never intended. It was esta- 
blished that at the time the actions were begun the 
wires were in a very dangerous condition, yet the 
plaintiffs never took the slightest steps, by mandamus 
or other means, to compel the Board of Electrical 
Control to permit them to make the necessary repairs. 
It rather seemed that the companies were only too 
willing to shelter themselves behind the assumed un- 
reasonableness of some of the Board’s Rules, and allow 
their apparatus to get into the unwarrantable condition 
of a dangerous and public nuisance. 

The companies seem to contend that, even if admitting 
the power of the Commissioner to remove imperfectly 
insulated wires, it must depend first upon a determina- 
tion by the Commissioner of the condition of the 
fixture, and this he has no right arbitrarily to deter- 
nine without notice affording the plaintiffs an oppor- 
tunity to be heard ; and ifthe pole or fixtures be faulty, 
they should not be removed without giving them the 
chance to remedy the defect. The Judge, commenting 
on the above contention, agrees that the Commissioner 
Should not act arbitrarily or without a determination as 
to the existence and condition of the nuisance ; but he 
continues, “‘ Where a party erects and maintains know- 
ingly a public nuisance dangerous to human life, we 


. injunction by the Supreme Court, the council for the 


know of no rule of law which requires the public 
authorities or the public to abandon the streets until | 
the party maintaining the nuisance shall have an oppor- | 
tunity to be heard :as to its existence, and after such 
hearing an opportunity to remove the same.” The 
companies have been guilty of a wilful violation of 
a manifest duty in allowing their wires to become 
dangerous ; they are without excuse, and when they 
claim that the destruction of these instruments of | 
death is a violation of their rights of property they | 
assume that nothing has a right to exist except them- | 
selves. If the plaintiffs had been without fault, a 
different question might have been presented. Bnt as 
it was evident they were guilty of the highest degree — 
of negligence, the Commissioner had authority to abate | 
the nuisance. 
Judge Barrett concurred, citing authorities abun- 
dantly to establish the right of the Commissioner to | 
summarily remove any nuisance caused by non-insu- | 
lated wires found to exist in the plaintiffs’ systems. 
Nothing should hinder the Commissioner in his public 
duty, as the law would afford ample remedy in the — 
case of his exceeding his rights. The public safetr 
would brook no delay. | 
The opinion of the third Judge was practically of a 


. Similar nature to the others. 


As usually happens, in American law suits especially, 
the losers endeavour to console themselves by stating 
that, though nominally against them, the verdict in 
reality is favourable. The injunction granted in October | 
by Justice Andrews was on the ground that the com- 
panies had legislative sanction, and that their rights to — 
lay wires could not be interfered with. | 

Notwithstanding the fact of the dissolution of the 


United States and Brush Companies considers that, 
while the decision technically reverses Andrews’s order, 
the statements of law in the judgments are substantially 
the same, and, therefore, the position of the companies 
has not been much altered. There is no reason why 
the Commissioner should act in an arbitrary manner, 
and he will probably find their wires in a satisfactory 
condition. | 

Such may be the opinion of the plaintiffs’ council, 
but the companies themselves no longer throw obstruc- . 
tion in the way of the Commissioner of Works, and | 
appear willing to carry out his instructions. | 


ELECTRIC TRACTION STATISTICS. 


PRACTICAL figures concerning the cost of operating 
electric tramways are always welcome alike to the 
electrical engineer, the tramway director and the 
financier, and we are very glad to take note of any 
facts bearing upon this new industry. Not many , 
months ago it was Dr. Bell who published the results | 
of his tests on electric traction apparatus, and now 
Mr. O. T. Crosby brings forward, in the pages of the 
Electrical World, certain statistics bearing upon the 
power consumed in propelling eleetric cars and the 
cost of working three different lines, viz.: one at 
Richmond, Va. ; the second at Cleveland, ©. ; and the 
third at Scranton, Pa. The author regrets the lack of 
accurate data showing the values of different kinds of 
coal as heat-producers, and in the examples given the 
prices varied from $3 per ton down to 10 centsper | 
ton, the latter being at Scranton, where “ culm coal ” | 
is used, of which there is an immense quantity in close 
proximity to the steam boilers. The consumption 
coal varied between 5 and 8 lbs. per car mile on the 
different lines. Unless the evaporative value of each | 
kind of fuel is given little importance can be attached | 
to this item. But Mr. Crosby goes right to the root of 
the matter, and ascertains, as should always be done, | 
the energy used on the car. | 

Thus, at Richmond, the maximum rate of supply of | 
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energy observed on one car was 256 electrical H.P., 
with an average consumption of 1:01 H.P. hours per 
car mile. At Cleveland the maximum rate was 15 H.P., 
and the mean effort ‘67 H.P. hours; and at Scranton 
these items came to 192 H.P. and ‘94 H.P. hours 
respectively. The maximum rate in the case of the 
Richmond line was taken on a 9 per cent. grade, with a 
load of 8,500 lbs.; at Cleveland the grade was very 
slight, the load 9,800 lbs., and the high readings at 
Scranton occurred on a 7 per cent. grade, with a car- 
load of 8,800 lbs. On some occasions, with extravagant 
loads, 50 per cent. higher than the above had been 
observed. The mileage per car per day was 60 at 
Richmond, and 80 at Cleveland and Scranton. All 
these lines are worked on the overhead conductor 
principle ; the cost of conductors and poles is $1,500 
per mile at Richmond and Scranton with single track 
and wooden supports, whereas the type used at Cleve- 
land costs $3,500 per mile, with iron poles and double 
track throughout. The number of car miles per day 
made on each mile of track worked ont as follows : 
Richmond, 140; Cleveland, 400; and Scranton, 130. 
The cost of motor equipments per car is stated to be 
$2,500. The dynamo capacity 10 H.P. per car, costs 
$45 per H.P.; steam engine and boilers the same 
figure per H.P., but assuming 11 H.P. installed per 
car 


The data touching on depreciation and maintenance is 
necessarily very vague ; it is guessed at 5 per cent. per 
annum on the cost of the whole electrical equipment, 
attendance, buildings (real estate), oil and waste are 
also items more or less ‘ calculated,” nevertheless, the 
table is considered a fair approximation of actual 
_ costs in cents per car mile run :— 


Machin-! 
Coal. | Atnee. | Estate. (°F #nd Vaste. | Cost. 
Richmond | «72 | 25 | ‘88 | 225 | -2 | 600 
Cleveland FE. 20 | 33 | | 2 | 471 
Scranton 028 | 20 | ‘33 | 1°83 °2 4°18 


The E.M.F at the stations averages 475 volts, some- 
times it rose to over 500, but at certain points it was 
found as low as 325, due to bad ground connections. 
The average current rate at Richmond, with 21 cars on 
the road was 220 amperes; and Cleveland, with 16 cars, 
173 ampéres. Mr. Crosby maintains that on an average 
about 44 per cent. of the capacity of the central station 
is actually being utilised on the cars. It would be 
most instructive to obtain similar, and if possible, more 
accurate figures from all the other lines in the United 
States and elsewhere. 


CROMPTON AND CO. LIMITED. 


THE following is a brief résume of the work carried 


out by Messrs. Crompton and Co., Limited, during the | 


year :— | 
Central Slation Work.—The company has carried 
out the whole of the contract work for the Kensington 
and Knightsbridge Company, including the erection 
and part equipment of two large céntrai stations, each 
of which, when complete, will eventually be on a scale 
sufficient to supply 130,000 10-C.P. lamps. These two 
stations are on the battery transformer system. The 
underground mains already laid on Mr. Crompton’s 
system are eight miles in length. At Chelmsford there 
is just on completion a central station for lighting the 
town on the alternating transformer system. At 
Northampton the company has secured the order for 
and is just commencing work on a central station on 
_ the battery transformer system. At Swansea Messrs. 
Crompton havesecured the order for and are commencing 


the work of a central station on the same system. — 


At Port Barry there is nearly completed a central 
station on the combined high tension series arc lighting 


and alternating transformer system. A contract has 
been secured and work commenced on a similar station 
for Folkestone ; and another, particulars of which are 
not yet settled, for a central station for the Westminster 
Electric Supply Corporation. 

In addition to contracts for the complete supply of 
central stations, the company has obtained large orders 
for plant of the same nature for the Central Argen- 
tine Railway, through its agent in London, for 
the Gothenburg central station, for the Liverpool 
Electric Supply Company; and for the Crompton 
Electric Supply Company of Australia. To the last- 
named ccmpanies there has also been sent out consider- 
able quantities of plant for private installations. 

Messrs. Crompton have manufactured during the year 
a considerable quantity of depositing and metallurgical 
plant. Among these may be mentioned a very large 
dynamo, 2,500 ampéres and 60 volts. Messrs. Cromp- 
ton’s was the only English firm that joined the Paris 
Syndicate for lighting the Paris Exhibition, of which 
lighting it took a large share, including the large and 
small arc lamps extending over the English, American, 
and Belgium sections of the Galerie des Machines, and 
for which a gold medal was received. 

The firm has supplied several sets of plant to the 
English and Dutch Admiralty, and fitted up 11 steam 
ships complete, and supplied the steam dynamos for the 
White Star ships Teutonic and Majestic. These two 


- last are probably the lowest speed direct driven sets 


ever constructed, the actual running speed being 170 
revolutions for 110-volt lamps. 

In addition to this. Messrs. Crompton and Co. have 
fitted up complete 93 installations, including the 
mansions of Sir Andrew Fairbairn, Sir Horace Davey, 
Sir Fredk. Bramwell, L. T. Cave, &c. _ 

The total number of lamps fitted in these installations 
is upwards of 11,500. 


PATERSON AND COOPER. 


THE volume of this firm’s business has greatly increased ; 
not only have more machines been sent out, but the 
average size is considerably larger than in previous 
years. The instrament department has been exceed- 
ingly busy during the whole of the year. 

For ship lighting Messrs. Paterson and Cooper have 
supplied a greater number of machines than in former 
years, both rope-driven and direct-running. Amongst 
the steamers completely fitted are the Curfew, Pladda, 
Ardle, Dean, Modjeska, St. Magnus, Red Sea, Rajah 
Brooke, City of Venice, and the yacht Tighnamara. 'The 
end of the year found the firm with several ships on 
hand. Amongst the important installations: carried 
out in 1889 are those of the Albert Institute, Dundee ; 
the Pondardawe Tin Plate Works, South Wales ; the 
Overton Paper Mills, Greenock ; Messrs. J. and B. 
Stevenson’s bakeries, at Battersea ; Kingswood Warren, 
Epsom, the residence of H. C. Bonsor, Esq., M.P. ; the 
factories of Messrs. Davis, Moore, & Co., Leicester ; and 
the wharf of the Dundee, Perth, and London Shipping 
Company at Wapping. The firm has executed a large 
number of minor contracts, carried out wiring and 
extension work, and is left with several contracts still 
to finish. 

The books show a greater number of orders of all 
kinds than at the commencement of previous years. 


REVIEWS. 


Electricity in Modern Life. By G, W. DE TUNZLE- 
MANN, B.Sc. London: Walter Scott, 24, Warwick 
Lane. 


This work is, primarily, addressed to readers who 
have no previous knowledge of the subject, but who 
wish to know something of what electricity has been 
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made to do for us, and of how it has been made to do 


it. We very much doubt if the author will succeed in 


satisfying those people for whom the book is professedly 
written, as we do not believe it is possible for a subject 
which covers such a wide fisld as electricity now does 
to be dealt with satisfactorily in a book of the kind 
before us. One particular reason why the treatment of 
the subject by the author is unsatisfactory is the fact of 
the complete absence of illustrations in the opening 
chapters. 

It must not be considered, however, that we wish to 
severely condemn the work ; quite the contrary, as the 
name of the author is of itself sufficient to stamp the 
production as of considerable value, though not to the 
class for which it is primarily written. The book is 
divided into twenty chapters, dealing with :—I. What 
we know about Electricity ; II. What we know about 
Magnetism ; III. Mutual Actions between Magnets and 
Conductors traversed by Electric Currents ; IV. Force, 
Work, and Power; V. Sources of Electricity ; VI. 
Magnetic Flelds; VII. Electrical Measurement; VIII. 
Magneto and Dynamo-Electric Machines; IX. The 
Story of the Telegraph ; X. Overland Telegraphs; XI. 
Submarine Telegraphs; XI1. The Telephone; XIII. 
The Telephone Exchange System ; XIV. Distribution 
and Storage of Electrical Energy ; XV. Electric Light- 
ing; XVI. Electro-Motors and their Uses; XVII. 
Electro-Metallurgy ; XVIII. Electricity in Warfare ; 
XIX. Medical Electricity ; XX. Miscellaneous Appli- 
cations of Electricity. 

Where the descriptions of apparatus are given illus- 
trations are fairly numerous, and are taken from 
standard works. That the author is not entirely at 
home in all the details dealt with may be judged from 
the fact that in speaking of the single needle instru- 
ment, he says: “ The signals are given by passing a 
current through the coils by means of a battery at the 
relay station, or from a local battery, the circuit of 
which is closed by a relay actuated from the sending 
station. Considering the method of treatment in 
general and the mention of some of the less widely- 
known achievements in electric tramways and electric 
boats, we think that the ignoring of the early and, 
indeed, any work, of one of our pioneers, Mr. A. 
Reckenzaun, points to a feeling which may be traced 
throughout the book, 7.e., an apparent desire to exclude 
individuals and things with whom the author has pro- 
bably but little sympathy. Allowing for these and a 
few-other slips, there is very much to be commended 
in Mr. De Tunzlemann’s work, and it may fairly be 
characterised as a very creditable production. 


Practical Electrical Notes and Definitions for the Use 
of Engineering Students and Practical Men. By W. 
we eg Maycock. London: E. and F. N. Spon, 125, 

trand. 


This book, which is of pocket size, contains much 
that is useful, though at the same time there is here 
and there matter which can only be characterised as 
rubbish. What, for instance, can be the use of placing 
in a pocket-book, which not only contains but a small 
number of pages, but has most of those pages printed 
in very large type, the following :— 

“Few men have formed any idea as to the immense 
commercial importance of this new field of industry. 
The steam-engine and the telegraph have, in their turn, 
exercised a tremendous influence on life and commerce : 
and two younger branches of work, the electric light 
and telephone, are rapidly approaching maturity. 

“The electric transmission of power is destined to 
become of far greater importance than all these 
combined. 

“Our present greatest source of energy, coal, has now- 
adays to be distributed broadcast over the face of the 
country at considerable expense, before its energy can 
be utilised. At some future period, probably not far 
distant, it will be burnt at the pit’s mouth, and its 
power electrically distributed with infinitely less loss 
and expense than now. 


“ But this is as nothing. The time will come when 
the immense tidal energy all over the world will be 
made to do useful work, and, by the medium of elec- 
tricity, furnish man with all he can require—power, 
heat, and light.” 

Again, why take up three full pages with that stereo- 
typed absurdity the telegraph alphabet ? 

The Relay on page 60 is not a particularly happy 
specimen of an illustration as it does not show the top 
stop insulated, an important omission and very mis- 
leading, especially to a student. | 

Although we cannot consider the work as a particu- 
larly happy production, yet it undoubtedly has its good 
points, which will make it useful to students, &c. 


CURRENTS FOR ELECTRICAL CONDUCTORS. 


Table of Comparison between the “ American” and ‘ Guardian” 
tables. Both allow for a rise of temperature in conductor of 
19° C. above air. Insulation thickness “ A.”’ less than “ G.” 


Almperes, | “ American” Table. “ Guardian” Table. 
Dia. in inches. S.W.G. Dia. in inches. 8.W.G., 
10 ‘069 7/24 061 7/24 
20 109 7/20 100 7/20 
30 142 7/18 131 7/18 
40 172 7/17 160 7/17 
50 200 7/15 186 7/16 
60 225 7/15 212 7/15 
70 250 7/14 237 7/14 
80 274 7/13 261 7/13 
90 296 19/16 282 19/17 
100 318 19/16 305 19/16 
120 358 19/15 347 19/15 
140 396 19/14 387 19/14 
160 427 19/13 
175 461 19/13 a 
180 “465 19/13 
200 504 19/12 ‘500 19/12 
220 ‘040 19/11 
225 545 19/11 sé 
240 i ‘571 19/11 
250 ‘585 19/11 se 
260 610 19/10 
280 647 19/10 
300 ‘660 19/10—37/12 ‘680 37/12 
320 710 37/12 
325 ‘697 37/12 
340 745 37/11 
350 732 37/12 ds 


THE PARIS TELEPHONE STAFF. 


M. G. CouLon, Counsellor of State and Director of 
Posts and Telegraphs, has just issued the following 
circular :— When a subscriber experiences a delay or 
difficulty in obtaining a communication, there is a ten- 
dency to accuse the staff appointed to procure it of 
negligence or ill-will. Doubtless, some lady tele- 
phonists may fail in respect and promptitude to the 
public, and the Administration is firmly resolved to 
discharge all those who give rise to justifiable com- 
plaints, but the difficulties which the subscriber experi- 
ences arise, in most cases, from quite another cause. 
The City of Paris is divided into twelve telephonic dis- 
tricts. In each of these districts there is a central 
office. The house of each subscriber is connected with 
one of these offices by a special wire, and the offices are 
connected by auxiliary wires. On account of the con- 
struction of the apparatus installed on the premises, 
and which is intended to establish communications 
between the subscribers, two subscribers served by 
different offices can only correspond when four, and 
sometimes even six, telephone ladies are previously 
placed in communication. This simple statement will 
give you an idea of the excessive complication which at 
present obtains in the machinery of the service. The 
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remedy for this situation is found indicated by the 
cause itself which has produced it. We must decrease 
the number of central offices in order to decrease the 
number of transmissions from office to office; find 
premises large enough to permit of the concentration 
of the working staff; furnish them with apparatus 
sufficiently improved to suppress the transmissions 
between telephonists attached to the same office, then 
to lead to these posts the thousands of wires which are 
scattered in the sewers; and, lastly, to do this work 
without interrupting the service. The Administration 
has imposed this programme upon itself, and will carry 
it out to the extent of its resources; but everyone 
knows it cannot be done all of asudden. In addition 
to the financial means, time is an indispensable element 
in achieving the search, finding the premises, ordering 
the apparatus, and constructing and installing it. Not 
being able to diminish from to-day till to-morrow the 
number of transmissions which require a telephonic 
communication either between the offices or between the 
telephonists attached to the same office, the Adminis- 
tration is about to endeavour to decrease their duration 
by increasing the number of employés charged to effect 
them, The new staff which it has taken on has not yet 
had sufficient practice in order to be able, at present, to 
take an effective share in the manipulation of the appa- 
ratus ; but within a short time it will be able to lend 
useful assistance to the staff already at work. Further, 
I assure you every telephonist who may be remiss in 
her duties shall be severely punished; but in order 
that the Administration may be severe—and it is a re- 
commendation on which J know not how to insist too 
much—it is necessary that, in your complaints, you 
should state with exactitude the name of the subscriber 
with whom you asked for communication, the hour at 
which that communication was asked for, and the 
nature of the complaints you have to formulate. 
Lastly, the apparatus at present in use at the central 
posts are about to be the object of important modifica- 
tions which experience has suggested, and which are of 
a nature to simplify the working. We hope thus to be 
able, while sensibly improving the service, to attain 
that time, which we are endeavouring to render as close 
as possible, when the City of Paris will be finally 
‘ possessed of a telephonicapparatus sufficiently improved 
as to correspond to the most advanced stage of scien- 
tific progress. I have thought it proper to furnish you 
with these explanations, in order to calm down your 
legitimate impatience, and to procure for the tech- 
nical staff of my Administration that tranquillity of 
mind which it is necessary for it to undertake and 
pursue, for the best interests of the State and the public, 
a work to which it is ready to consecrate itself with the 
most entire devotion. 


INDIA-RUBBER. 


THE monopoly in India-rubber which has been created 
by the Brazilian Government, for the benefit of a local 
company, has caused considerable disgust and alarm in 
commercial circles. The “ Companhia Mercantil,” as 
the favoured company is called, owes its existence to a 
certain “Count” Viana. Our neighbours across the 
Channel have a lively recollection of this M. Viana as 
_the head of a syndicate, whose financial operations 
culminated in bankruptcy, but not until it had 
raised the price of India-rubber very considerably. 
Viana since transferred the sphere of his activity to 
Para, the Province of Brazil, where the best india- 
rubber comes from, the inhabitants of which, who 
alone had profited by the rise, received him with open 
arms and he was dubbed a Count. In those days Brazil 
groaned under a system of provincial councils, which 
possessed among their prerogatives the fixing of the 
duties on exports. The directors as well as many of 


the shareholders of the Companhia were also members — 


of the local council, and the duty on exports then 
amounted to 22 per cent. When the Government of 


Brazil recently changed hands one of its first measures 
was the suppression of these provincial assemblies and 
the transfer of their prerogatives to the Governors of 
each State. The saying about an “ill wind” is pecu- 
liarly applicable to the Companhia, since, according to 
recent despatches, the new Governor of Para has just 
imposed an additional duty of 20 reis or 0 francs ‘03 
per kilogramme to the 22 per cent. already payable on 
India-rubber exported, and this for the benefit, not 
of the province, but of the Companhia Mercantil. 
This is what has roused the very virtuous and 
just indignation of dealers in India-rubber,' not 
only in Paris, but in London and New York. Its 
importance may be estimated from the fact that in 
1888 the Province in Para alone exported ten millions 
of kilogrammes of first quality India-rubber, and five 
millions of the second quality. The Paris Chamber of 
Commerce has protested vigorously ; there have been 
marchings and counter-marchings of Ministers and 
Deputies ; but protests, as experience has shown, are 
generally thrown away upon South American Re- 
publics. 


NOTES. 


The Electric Lighting of Nottingham.—A provisional 
order under the Electric Lighting Acts of 1882 and 1888 
has just been granted to the Corporation of Nottingham. 
The area proposed to be lighted comprises a central 
portion of the borough. 


Electric Lighting Dangers, — We give the fol- 
lowing letter from a correspondent to Hngineer :— 
“With regard to your late remarks and previous 
ones, ve electric dangers, I beg to state in my 
lengthy experiments from 1868 to 1880 with induc- 
tion coils—intermittent current—if any notch or 
difference of wire section intercepted the current, a 
disintegration and separation consequently took place, 
especially where a great difference in the section 
occurred. I succeeded in overcoming this difficulty by 
coating the copper wire with tin, which conveyed the 
intermittent current. All wires, or base mains as you 
may call them, are dangerous where the least corrosion 
is present, with an intermittent current.” This reads — 
like a joke, for copper wires in rubber insulated mains, 
which are now generally employed, are always coated 
with tin to serve as a protection from the sulphur in 
the vulcanised rubber. | 


Proposed Electric Lighting in a Tiverton Factory.— 
Sir John Heathcoat Amory contemplates introducing 
the electric light shortly into one of the large dressing 
rooms at the Tiverton factory, where at present 150 gas 
jets are kept alight morning and evening. The arrange- 
ments for carrying out the work have been entrusted 
to the Laing, Wharton and Down Construction Syndi- 
cate, who will adopt the Thomson-Houston system of 
arc lighting. 


Electric Light at Dorchester.—Mr. Frost, landlord of 
the King’s Arms Hotel, has partly lit his premises by 
electricity. This isthe first time the electric light has 
been introduced into Dorchester, and the experiment 
is being watched with considerable interest. The pre- 
sent installation consists of one of Laurence, Paris and 
Scott’s 50-volt dynamos, which feeds 20 incandescent 
lamps. If the present arrangements give, after a fair 
trial, satisfactory results, steps will be taken for the 
production of the light on a scale sufficient to illumi- 
nate the whole of the establishment. 


Houses of Parliament Lighting.—When next Pa lis- 
ment meets it will be by the electric light of nearly 100 
extra lamps, in addition to the old installation. This 
will be still further augmented during Easter and 
Whitsuntide holidays, until the entire palace, with the 
exception of the two chambers, is lighted throughout 
in the same way. 
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Church Lighting by Electricity.—The Cathedral of 
Notre Dame, Montreal, Canada, has now an instailation 
of 400 incandescent and 15 arc lights. The incandes- 
cent lights are all in the chancel of the church. 


The Electric Lighting of Dundee.—The Dundee 
Town Council has appointed a committee to take the 


Journalistic.—The proprietors of the Electrical 
Review of New York have now taken offices at Bridge 
House, 181, Queen Victoria Street, London, E.C., where 


in future all editorial communications, advertisements, 
or subscriptions are to be addressed to the London 
editor and manager, Mr. Charles Ffrench. 


M. Jablochkoff and Electric Lighting.—At a recent 
meeting of the Société des Ingenieurs Civils, M. 
Jablochkoff stated that he had completely given up tbe | 


sense of the ratepayers before proceeding to carry out 
the Electric Lighting Bill and provisional order. 
Should the ratepayers be in favour of the scheme, 


exhibition to be held there in 1890, to sta 


they will most probably insist upon its being placed 
in the hands of a representative board responsible to 
themselves. | 


Electric Traction in Hanover.—Messrs. Hostmann 
and Co. have projected a series of tramways running 
from the Market Place of Hanover to outlying districts. 
The lines will be used both for the carriage of pas- 
sengers and of goods, and will be of one metre gauge. 
Within the town electric traction will be adopted, 
while steam traction will be employed outside the 
boundaries. 


Electric Tramway at Bremen.—The Bremen Tram- 
way Company intends, in connection with an industrial 
n electric 
tramway from the Domshofe to the Biirger Park on 
the Thomson-Houston system. Six cars are to be 
employed at first. The route traversed is to be lighted 
by 50 or 60 arc lamps. 


Extension of Works.—The well-known Oerlikon 
Machine Works, Switzerland, are to be enlarged, and it 
is intended to obtain motive power from Burlach, about 
13 miles distant, where water-power of 500 H.P. has 
been acquired. Power is to be transmitted by alter- 
nating current machines, and Mr. Brown, the engineer, 
expects to use 25,000 volts. This causes a Swiss writer 
make the expressive comment, “ Brrrrr ! ” 


A Good Example.—Landlines in the French territory 
(Senegambia) on the West Coast of Africa have recently 
been largely extended under the energetic management 
of M. Hubler, the chief of telegraphs for that colony. 
This system, starting from St. Louis on the sea board, 
runs along the Senegal river to the following points in 
the interior : To Bakel 355°4 miles; Bakel to Kayes 78:3 
miles ; Kayes to Bafoulabé 81‘0 miles. At Bafoulabé 
the line leaves the Senegal River and strikes about 
south-east of Kita, where it divides into two branches, 
one running about south south-east tn Niagasola, and 
from thence on to Siguira, a village on the Upper Niger, 
a distance of 151 miles. The other branch runs from Kita 
to Bamakou, a point lower down the Niger than Siguiri. 
From Bamakou a landline runs down the left bank of 
the Niger, ending at Kouliko, at which point are 
stationed two French gunboats. It might be interest- 
ing to add that a narrow gauge railway is being con- 
structed from Kayes towards Bafoulabé, over 81 miles 
of which has been for some time been completed, and 
is in active operation. From Senegal towards the 
south and along the coast, the landlines are making 
rapid progress, and the only point at which they must 
necessarily be obstructed is at the Lower Gambia, 
where the English colonial policy of calm indifference 
is met with. In Senegal there are altogether of 
telegraphs, alongside railway lines, 409 miles, and along 
roads and paths in the interior, 1,258 miles, making a 
total of 1,667 miles, while in the most flourishing of 
English colonies along the West Coast of Africa there 
is not, putting all these settlements together, 100 miles 
of telegraph line into the interior. 


The Dangers of Overhead Wires —The New York 
grand jury has found a “true bill” of manslaughter 
against the superintendent of the Brush Electric Light- 
ing Company, whose lamps caused the death of a clerk 
a short time ago. The grand jury demands also a 
thorough investigation by the State of the business of 
the generation and distribution of electrical currents, 
with a view to decisive legislative action being taken. 


question of electric lighting for that of the production | 


of force. 


Dissolution of Partnership, — The partnership — 
hitherto existing between Messrs. Banks, Morgan and | 
Banks, of Battersea, has been dissolved, and in future 
the business will be carried on by Messrs. W. and J. 


Banks. 


Telephony at Gittingen.—It has been decided to 


establish a telephone system in Güttingen during the 
Post Office official year 1890-1891. 


A Query for Medical Electricians.—The remarkable 
professions and theories of some of the medico-elec- 


trical fraternity have so struck one of our correspon- | 


based upon the Similia Similibus curantur idea. 


‘ dents, that he offers them the following suggestion, — 


There is at present an epidemic of influenza in Europe. 


The colds are not ordinary ones, but peculiar colds. — 
Would there not, then, be some chance of the applica- | 


tion of a rum cough coil proving beneficial. 


Electricity in Egypt.—The Revue Internationale de 
l'Electricité corrects some recent statements to the effect 
that the Société Continentale Edison has undertaken 
electric lighting of the Casino at Helouan, in Lower 
Egypt. In the first place, Helouan is in Upper Egypt, 
in the desert, and the installation in question simply 
consists in the lighting of a garden and music kiosk. 
The only casino existing in Lower Egypt is at Ramleh, 
not far from Alexandria, and belongs to the Olek and 
Ramleh Railway Company. It is lighted by 200 
Edison incandescent lamps and 14 arc lamps of the 
Gramme pattern. The dynamos are also of the Gramme 
type. There are about 20 installations in Lower 
Egypt, in use in the cotton factories, each comprising 
from 20 to 50 incandescent lamps, chieflv of the 
Gérard pattern, of from 25 to 30 candles. The Khedive’s 
palace at Ghezirch possesses a provisional installation. 
The charity ball, given every year at the opera, Cairo, 
is lighted by 1,400 Edison and Cruto incandescent 
lamps. The dynamos employed are of the Brush and 
Gramme pattern. Messrs. Ralliand Sons, of Mansourah, 
are about to set up an installation of 50 Gérard lamps 
of 50-candle power, with dynamos of the Gérard type 
for their cotton factory. At Alexandria a central station 
of 500 lamps is about to commence work. The Ramleh- 
ville station is to be lighted by accumulators charged 
upon the spot during the day; the dynamos being 
worked by petroleum. It will be seen, therefore, 
that electric lighting in Egypt is in process of develop- 
ment. The material employed is almost exclusively 
French. 


The Boston Fire.—It has been stated that the great 
fire which burst out in the City of Boston on Thanks- 
giving Day was caused by the electric current from a 
light or power main entering the building, where the 
fire broke out, by the small wires of the Boston Elec- 
trical Time Company’s circuit, thereby starting the con- 
tlagration in one of their wooden clock-cases. . There 
can be no doubt that the present arrangement of wires 
for electrical purposes must be always a source of 
possible danger from fire. Mr.S.E. Barton, one of the 
Boston Fire Insurance experts, thinks that the only 
means of preventing the risk would consist in having 
fusible cut-outs put on every circuit, no matter whether 
they are constructed or not to carry big currents. 
The difficulty will be to get the various telephone and 
other companies to go to the expense of furnishing 
each branch of their circuits with the safety device. 
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Subways, Gas and Electricity.—The proposed London 
Central Subway (Electric) Railway from the Monument 
through Cheapside, Holborn, Oxford Street, Bayswater 


will be asked in the forthcoming session, has raised the 
question, whether an accumulation of gas leaking into 
the imperfectly constructed subway might not, by 
coming into contact with a spark from a leaky electric 
conductor, cause an explosion with loss of life and 
damage to property, such as occurred in New York 
only the other day. Mr. Radcliffe Ward, in a 
letter to the Times on Monday, says :—‘ There are 
specific reasons why such dangers cannot exist in the 
case of these subway railways :—(1) The tunnels will 
be at such a depth that no gas will leak into them. 
They will be far below the Jevel of the gas mains ; 
(2) the ventilation of the tunnels will be excellent, as 
the rapidly succeeding trains always in one direction 
will constantly keep the air moving and draw in a 
fresh supply ; (3) even if the tunnels were above the 
gas mains, it is easy to construct them gas proof. 


- Companies to be Struck off the Register, — The 
London Gazette announces that the following companies 
will be struck off the register, and dissolved, at the 
expiration of three months, dating from 20th December, 
unless cause is shown to the contrary : — Domestic 
Telephone Company, Limited; Electrical Rotary 
Brush Company, Limited; Electro - Amalgamator 
Company, Limited ; French Metropolitan General 
Electric Company, Limited ; General Electric Light and 
Power Company of Russia, Limited ; North Woolwich 
Telegraph Works Company, Limited ; Tunbridge Wells 
Electric Light Company, Limited. 


New York City Management,—The authorities were 
in such a hurry to get rid of the overhead wires that 
they forgot to order the gas lamps to be relighted. 
The confusion, annoyance, hindrance to business, and 
the encouragement given to the section of the com- 
munity which prefers darkness to light may be 
imagined. 


Electrical Science for the Young.—Professor A. W. 
Riicker delivered the first of a course of elementary 
science lectures to juveniles at the Royal Institution, 
on Saturday, the 28th ult., the “ progress of electrical 
science ” being the subject of the lecture, which was 
profusely illustrated by experiments. 


Telephonic Progress.—A statement prepared by the 
National Telephone Company, which now carries on 
the business formerly owned by the United and Lanca- 
shire Companies, shows the great advance of the 
telephone in the country. At the 3lst October last 
there were 251 exchanges managed by the Company, 
475 call offices, 21,011 exchange lines, and 4,702 private 
lines, making a total of 25,713 lines. In London there 
were 7,154 lines ; Bradford district, 929 ; Leeds, 870 ; 
Sheffield, 400; Nottingham, 430; Birmingham, 841 ; 
Liverpool, 2,421; Manchester. 2,064 ; Glasgow, 2,904 ; 
Edinburgh. 708 ; Dundee, 794; Aberdeen, 581; and 
Belfast, 629. In comparison with its population, it 
will be noticed that ; Edinburgh does not occupy a very 
good position. 


Electric Traction in Australia. —An electric tramway 
between Boxhill and Doncaster was opened on the 
14th October last. The work was carried out by the 
Union Electrical Company of Australia, under the 
superintendence of Mr. A. J. Arnot. The line is 2} 
miles long, and has several grades, the heaviest of which 
is 6} per cent. 
steam engine, is placed midway along the track. The 
dynamos, motors, and overhead conductors are on the 
Thomson-Houston system. The waximum electrical 
capacity is 32,000 watts, at a potential of 400 volts. 
Only one car is running at present, but two more will 
be added shortly, in order to utilise the full power of 
the plant. 


Road, and out West, for which Parliamentary sanction © 


The engine house, containing a 50 H.P. 


Incandescent Lamps in Medical Experiments,—In 
recent medical experiments on horses, in Vienna, the 
incandescent lamp played an important part. The 
subject was disease of the nostril, and by inserting the 
lamp with mirrors very successful results were obtained. 
The apparatus was provided with a cooling arrange- 


ment, allowing cold water to circulate round the 
lamp. 


Transformer Patents,—In our last issue we spoke of 
the purchase in the States of the Gaulard and Gibbs 
series transformer system, our information being derived 
from American exchanges. We are now desired to say 
that no such sum as 9,000,000 dollars, nor anything 
approaching a tenth part of it, has ever been paid by 
the Westinghouse Electric Company for the purchase of 
any Gaulard and Gibbs system whatever. The patent 
purchased by the company was for the distribution of 
electrical energy by means of alternating currents and 
secondary generators. The question whether the 
Gaulard and Gibbs patents cover the parallel as well as 
the series working is now before the courts of law, so 
we are therefore debarred from discussing it. 


Central London Railway Bill.—Owing to the misap- 
prehension which exists as to the nature of this scheme, 
it has been considered expedient to publish an autho- 
rised statement explanatory of the project, the method 
which will be employed in carrying it out, and its abso- 
lute freedom from anything which can canse incon- 
venience to the public or to the owners of property 
along the line of route. We are assured that there is 
no foundation in the rumour which has been recently 
circulated that it is not intended to proceed with the 
Bill. | 


A Correction.—Last week we credited the Western 
Electrician as hailing from the “ hub of the Universe.” 
We beg the inhabitants of Boston to excuse the quite 
unintentional slip. 


Blocking Orders,—The 'attention of the electrical 
section of the London Chamber of Commerce has been 
called to the fact that many of the notices which have 
been given by the local authorities of their intention 
to apply for provisional orders have been done with a 
view of blocking the extension of electric lighting 
owing to gas interests or other causes. The matter 
will be brought forward at the next meeting (28th 
inst.), and it is hoped that information will be sent 
to Mr. Trotter, the correspondent, of any corrobo- 
rative evidence of such action, together with as many 
details as possible. : 


Obituary.— We regret to announce the death of 
Mr. Francois Despointes, late engineer to the Sub- 
marine Telegraph Company. Mr. Despointes was a 
familiar figure at the meetings of the Institution of 
Electrical Engineers and the Electro-Harmonic Society, 
where he will be sadly missed by those who knew his 
kindly and gentle nature. 

We also learn that Senor Lucas Mariano de Tornos, of 
the Spanish Government ‘l'elegraphs, and who repre- 
sented the Government at several of the telegraphic con- 
ferences, died in Madrid on the 27th ult., the immediate 
cause being influenza, supervening on other complicated 
illnesses. He was well known in this country, and his 
many friends will receive the above news with extreme 
regret. 

The death is also announced of Mr. E. N. Dickerson, 
the great American lawyer, whose best work was 
achieved in his conduct of the Bell telephone litigation, 
and whose greatest triumph was secured when the Bell 
patent was pro.ounced valid. | 


Personal.—Mr. J. D. F. Andrews, who has been a 
successful contractor in electric lighting for many years 


_in Glasgow, has now returned to London, and intends 


applying his extensive experience as a consulting and 
superintending electrical engineer at Botolph House, 
Eastcheap, E.C. 
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The Nerves of an Autocrat,—A sudden extinction of 
the electric lighting at Gatschina is said to have excited 


the Czar so much as to occasion a vehement rush of — 


blood to the lungs and an attack of congestion. 


The Electric Light and Fire Risks,—‘ The public 
need not be alarmed at the risks of fire from electricity.” 
So said Mr. Musgrave Heaphy, C.E., the adviser of the 
Phœnix Fire Office, to a representative of the Pall 
Malti Gazette; and he farther expressed the opinion 
that, with systematic and proper precautions electric 
lighting is.less dangerous than gas. The public, he 
considers, are to blame, in many instances, because 
they will put their work out to the man who under- 
takes it at the cheapest price, rarely thinking it necessary 
to call in an electrical engineer. The danger of shocks, 
also, Mr. Heaphy’s experience has shown to be practi- 
cally nil. Bravo! Mr. Heaphy. 


City and Guilds of London Institute.— At the 
Technical College, Finsbury, Leonard Street, City Road, 
E.C., Prof. John Perry, M.E., D.Sc., F.R.S., will deliver 
a special course of evening instruction for beginners, 
on “The Differential and Integral Calculus and its 
Application to the Practical Problems of Mechanical 
and Electrical Engineering.” A lecture will be 
delivered every Tuesday evening from 7.30 to 9 p.m., 
commencing January 


Appointment,—-Mr. W. Jones, of Chatham, has been 
appointed by the Government to supervise the electrical 
fittings used in the construction of vessels built for the 
Royal Navy at Barrow-in-Furness. 


St. Thomas Charterhouse Schools.—The Cloth- 
workers’ Company valuable scholarship of £130 and 
five years free training at the City Guilds and-Central 
Institution (Technical Institute) at South Kensington, 
awarded for proficiency in English, elementary mathe- 
matics, drawing, physics (including chemistry and 
mathematics), has been taken by Philip Sageman, aged 
14 years. For several consecutive years this prize has 
been taken by a pupil of the above schools. 


Monopoly Extension,—The Eastern Telegraph Com- 
pany has made an offer to the Sydney Government to 
lay a duplicate cable to New Zealand. without subsidy, 
“provided the Government guarantee no other com- 
pany shall be allowed to enter into competition ” with 
it. This rather cool bid for a monopoly will probably 
be received by our Australian cousins in a correspond- 
ing spirit. | 


Telegraph Lines at the Antipodes,—The New Zealand 
Government has proposed to New South Wales that 
the two colonies should combine to lay a cable from 
North Cape to Brisbane. This route is 300 miles 


shorter than any other, and the cost is estimated at 
£200,000. - 


High or Low Tension.—The fire which nearly 
(lestroyed No, 8, Grosvenor Square, the residence of 
Mr. W. A. J. Amhurst, M.P., on Monday evening, is 
said to have been caused by the overheating of an electric 
wire. Captain Edward Palliser, in a letter to the Times, 
on Wednesday, says that, if so, it must have been a wire 
connected with a high tension system. Captain Palliser’s 
“wn company, the St, James and Pall Mall Electric 
Lighting Company, uses the low tension system and no 
other. Mr. Musgrave Heaphy, C.E , has officially reported 
as follows :—“ I have made an examination of this in- 
stallation of Mr. Amherst at 8, Grosvenor Square as far 
a8 11 was possible under the circumstances. I found 
the work in the house was certainly not in accordance 
with any fire insurance rules with which I am ac- 
quainted, nor with the specification of the London 
Electric Supply Corporation. The conductors were in 
contact under the floors, they were unencased and 
fastened by metal staples. Among the few places that 
I was able to examine I found that a staple bad cut 
into the insulation. The conductors in another place 
Were in contact with the bell wires.” 


Wires and Cables.—The Telegraph Manufacturing 
Company, of Helsby, has sent ue a copy of its new 
catalogue of electric wires and cables. It embodies 
several new features which we have not before seen in 
similar catalogues, including a table of the weight and 
resistance per mile of copper and wire strands, a wire 
price list, ready reckoner, and instructions how to 
determine the size of conductors required for electric 
light and power. The explanatory matter and formulæ 
given in this price list enhance its value as a book of 
reference for electrical engineers. 


Execution by Electricity,—The law providing for the 
execution of criminals by electricity has been affirmed 
as constitutional by the Supreme Court of New York. 
Jagilli, a Japanese, who murdered a fellow-country- 
man, is to be executed by the new system early in 
Febraary. | 

The Sapreme Court at Rochester, New York State, 
has dismissed the appeal of the murderer Kemmler 
against the sentence of death by electricity passed upon 
him. The case will be taken up to the Court of 


Appeal. 


Continuous Currents the Safest.—Moderate pres- 
sure and continuous currents is a form of electricity 


-which, according to Mr. Radcliffe Ward, is absolutely 


safe. It is, therefore, reassuring to learn, on the same 
authority, that the great bulk of the electric energy 
supplied to the public will be in the shape of con- 
tinuous currents. 


Mr, John Buras on Electricity.—Mr. Lant Carpenter 
lectured on “Electricity in the Service of Man,” at 
Battersea Baths, a few days ago, and Mr. John Barns, 
who presided, reminded his hearers that he was him- 
self one of the first mechanical engineers in London 
who had been concerned with the introdaction of the 
dynamo in its present form. He considers that in- 
dustry and civilisation have more to hope for from 
electricity than they have ever received from gas or 
steam. Mr. Lant Carpenter must have felt highly 
honoured by the support of the famous demagogue, and 
it would have been still more interesting to know pre- 
cisely what share Mr. Burns took in dynamo constrac- 
tion. We, ourselves, happened to be intimately con- 
nected with the introduction of the dynamo into this 
country, but we have no recollection of any prominent 
part taken therein by this gentleman. 


The Spread of Electricity ——The following corpora- 
tions are applying for provisional orders under the 
Acts of 1882 and 1883, viz.:—Aberdeen, Leicester, 
Stafford, Walsall, Wednesbury, and Wolverhampton. 


A Culpable Omission.—Apropos of the wreck of the 
Tenby Castle, off Holyhead, with the loss of eleven out 
of fifteen lives, a letter in the 7%mes calls attention to 
the startling fact that nearly all our lifeboat and coast- 
guard stations are without telegraphic or telephonic 
communication with the general telegraphic system 
of the country ; this, also, in the face of the resolution 
of the Associated Chambers of Commerce last year, 
that such communication was desirable as a means for 
protection of life and property, and for national 
defence. 


Money in It.—Upwards of 600,000,000 dollars of 
capital is at the present time invested in the electrical 
industry in the United States. 


Fire Risks from Electricity.—Oa Saturday night 
sparks from an electric wire set fire to a building in 
Ann Street, New York, just below the Herald office, 
but the fire was fortunately overcome. Several fire- 
men received electric shocks while working. 


An Address by Phonograph.—Additional interest 


attaches t» the forthcoming Electric Light Convention, 


to be held at Kansas City, owing to the announcement 
that Mr. Edison will deliver an address by phonograph. 
The subject of it is not yet made known. 
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Electrical Wire “ Stringing’ and Political Wire 
Pulling.—Says the New York Herald :—“ It is a good 
time for English engineers to adopt a system of laying 
down the wires that will be a permanent success. The 
political interference in New York with the wires over 
there has cost that city hundreds of lives and hundreds 
of thousands of pounds.” 


The Telephone in Austro-Hungary.—On Saturday last 
the first trials were made by the united press of both 
cities of the new telephone lines between Vienna and 
Buda-Pest, with perfect results. 


How to Make Joints—We hear that repairs having 
been necessitated to an aerial electric light cable, 
recently erected by a West End electric light company, 
it was found that the cause of the low insulation 
was due to defective joints, the stranded conductor 
having been jointed in such a way that the ends of the 
strands projected, so as to pierce through the layers of 
India-rubber covering laid on to form-the joint. The 
defects, we believe, were attributed to faulty manu- 
facture of cable, but the electrician of the firm who 
supplied the same, on examining the cable, found the 
cause to be that stated. We wonder if it will ever be 
the case that the truth of the penny wise and pound 
foolish adage will be admitted and proper expert 
supervision employed. | 


The Institution of Electrical Engineers.—The first 


meeting of the New Year will take place on Thursday, . 


the 9th inst., when the President, Dr. John Hopkinson, 
F.R.S., will deliver his inaugural address. 


Co-operative Telephones,—There is said to be a strong 
agitation growing up for co-operative telephones in 
large cities like Glasgow, Manchester and Bradford, 
owing, it is said, to the excessive charge made by the 
National Telephone Company. 


The Electric Lighting of Birmingham.—A company 
is in course of formation for the purpose of acquiring 
the power to supply electricity for two years on a 
central area of Birmingham, from the present holders, 
Messrs. Holmes and Vaudrey, electrical engineers of 


_ Liverpool, who will be appointed engineers of the 


company. 


NEW COMPANIES REGISTERED. 


African and General Exploring Company, Limited.— 
Capital £20,000 in £1 shares. Objects: To carry on 
mining and exploring operations, and to construct and 
maintain public works of all kinds, including sanitary, 
water, gas, electric light, telephonic, telegraphic and 
automatic supply works. Signatories (with 1 share 
each): John Eustace, 12, St. Donatt Road, New Cross; 
Thos. Brown, 85, Hornsey Park Road ; ‘I. Donald, 50, 
Antill Road, E.; C. P. Beale, 33, Wakehurst Road, 
Wandsworth; J. W. Nolan, 31, De Laune Street, 
Kennington Park; W. H. Holt, Sunny Bank, South 
Norwood ; T. Hodge, 2, Park Villas, Albion Road. 
The signatories are to appoint the first directors; 
qualification £100 in shares, minimum remuneration 
£3UU per annum. Registered 28th ult., by Hollams, 
Sons, Coward and Hawksley, Mincing Lane. 


Electrical Standardising, Testing and Training 
Institution, Limited,—Capital, £10,000 in £5 shares. 
Objects: To establish an institution, or institutions, 
where electric measuring instruments can be tested, 
calibrated or standardised. To test the efficiency of 
electric appliances or machinery, and also to test 
mechanically or electrically any metal, material or 
article. To report on new inventions or apparatus. 
To provide laboratories and testing rooms for public 
use, either with or without supervision or assistance. 


To manufacture any electrical or other instruments or. 


apparatus. To establish schools or colleges for scientific 
education, and particularly for the sciences of elec- 


tricity, chemistry and electrical engineering. Signa- 
tories (with 1 share each): W. A. Pittman, 7, St. 
Helen’s Gardens, W.; J. Whitehead Heycot, Crouch 
End (electrical engineer) ; T. E. Towerson, F.C.S., 1, 
Portland Road, Finsbury Park; H. Linklater, R. 


Acock and J. Roxburgh, 117, Bishopsgate Street ; 


Oscar W. Seligman, 3, Moreton Gardens, South Ken- 
sington. Registered 31st ult., without special articles, 
by Messrs. Slaughter and May, 18, Austin Friars. 


Syndicate of Electrical Engineers, Limited.—Capital, 
£10,000 in £5 shares. The objects of this company 
are similar to those of the above company, the signa- 
tories for 1 share each being also the same. Registered 
31st ult. by Slaughter and May, 18, Austin Friars. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ruston, Procter and Company, Limited (agricul- 
tural, general, and electrical engineers).—The statu- 
tory return of this company, made up to the 3lst 
October, was filed on the 25th November. The 
nominal capital is £250,000 in £10 shares. 17,500 
shares are taken up, and the full amount has been 
called up, but 7,500 shares are considered as fully paid. 
The calls paid amount to £174,660, and unpaid to £340. 
Registered office, The Sheaf Ironworks, Lincoln. 


General Electric Company, Limited.—The statutory 
return of this company, made up to the 6th December, 
was filed on the 19th December. The nominal capital 
is £60,000, divided into 7.000 first preference, 1,000 
second preference, and 4,000 ordinary shares of £5 
each. 5,005 first preference shares have been taken 
up, and the fall amount has been called and paid 
thereon. Registered office, 71, Queen Victoria Street. 


Column Printing Telegraph Syndicate, Limited.— 


‘ The statutory return of this company, made up to the 


14th December, was filed on the 20th December. The 
nominal capital is £10,000 in £50 shares. 169 shares 
are taken up, 100 being considered fully paid. Upon 
69 shares the sum of £12 103. per share has been called, 
the calls paid amounting to. £832 10s.,and unpaid to 
£30. Registered office, 5, New Bridge Street, E.C. 


Jensen Electric Manufacturing Company. Limited. 
—The statutory return of this company, made up to the 
5th December, was filed on the 2lst December. The 
nominal capital is £80,000 in £5 shares, but only seven 
shares are at present taken up, upon which no call has 
been made. 


Irish House-to-House Electricity Company, Limited 
—The statutory return of this company, made up to the 
4th December, was filed on the 27th December. The 
nominal capital is £100,000, divided into 19,900 ordi- 
nary and 100 founders’ shares of £5 each. Only seven 
shares are at present taken up, but no call has yet been 
made thereon. 


South of England House-to-House Electricity Com- 
pany, Limited.—The statutory return of this company 
made up to the 4th December was filed on the 27th 
ult. The nominal capital is £100,000, divided into 
19,900 ordinary and 100 founders’ shares of £5 each. 
Only seven shares have as yet been taken up, and upon 
these no call has been made. 


Yorkshire House-to-House Electricity Company, 
Limited.—The statutory return of this company, made 
np to the 11th of December, was filed on the 27th ult. 
The nominal capital is £100,000 in £5 shares, but only 
seven shares are at present taken up, and upon these no 
call has been made. 


United River Plate Telephone Company, Limited.— 
The directors have declared an interim dividend for the half year 
ending 30th September last, of 2 per cent. (being 2s. per share), 
free of income tax, payable on and after 15th January. 
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SCOTT’S PATENT INSTANTANEOUS FUSES. 


THESE fuses which are being manufactured by Messrs. 
Laurence, Paris and Scott, of Norwich, are intended 
to meet an objectionable feature of the ordinary tin, 
lead, or composition fuses which take time to act, 
having comparatively such a large mass, that the 
current they will take momentarily on a short circuit 
before fusing is much greater than that which will 
fuse them when tried through resistances. This fact 
has brought magnetic cut-outs into disrepute, as a short 
circuit in the single lamp leads invariably, with 
ordinary fuses, makes the magnetic cut-out in the main 
circuit go, sometimes the small fuse going and some- 
times not. 


These new fuses are made of high conductivity 
wire, extremely fine, of such small mass that the 
current through them on a short circuit never reaches 
anything like double what they will go at with a 
gradually increasing current. The No. 1 fuse in which 
the wire is silver gilt, is intended to carry up to 1°5 
ampéres regularly, its fusing current, when gradually 
increased being from 2°25 to 2°6 ampéres, and when 
short circuited without appreciable resistance, through 
a magnetic cut-out, the latter must be adjusted to go 
at less than 4 ampéres, before it will cut out at the 
same time as the fuse. When short circuited through 
an ammeter, measuring up to 5 ampéres, the needle 
simply gives a slight kick: a larger ammeter is 
unaffected. Few people, with any regard for their 
instruments, would like to try this experiment with 
any other fuse in the market. 

Another characteristic of these fuses is the very good 
contact, the fine wire being soldered to the caps, and 
the caps making spring contact in three places on each 
cap in the fuse boxes. The fuse itself, though very 
fragile, is of a material that is quite unaffected by the 
atmosphere, and is so supported and enclosed that it is 
practically indestructible except by an excessive current. 
It is very easily placed in the fuse box, and what is 
very important from a fire insurance point of view, 
there is not the same facility for replacing a broken 
fuse by any handy bit of wire as there is with the 
ordinary fuse with terminal screws. There is also the 


ag break, usually stipulated for in fire insurance 
rules. 


STORAGE BATTERY CARS IN AMERICA. 


THE Electric Car Company, which is exploiting the 
inventions of Mr. A. Reckenzaun and Mr. W. Wharton, 
is gradually extending its operations. A new line has 
recently been opened for traffic in Philadelphia. We 
take the following interesting description from an 
article by the special correspondent of the New York 
Electrical World :— 

On Thursday, December 12th, by invitation from 
Mr. Wm. Wharton, jun., president of the Electric Car 
Company of America, I accompanied several of the 
officers of the Lehigh Avenue Street Railway Company 
on an experimental trip of the former company’s elec- 
tric car. Start was made at the intersection of Lehigh 
Avenue and North Second Street; thence over three 


miles of track of the Lehigh Avenue Railway (double 
tack road) to the corner of Ridge Avenue and North 
Thirty-second Street, passing through the northern 


suburbs of the city—between Kensington and Rich- | 


mond—and past the pleasure grounds of Strawberry 


Mansion in Fairmount Park to the cemeteries and | 


— 


mammoth horticultural hothouses at the Ridge Avenue | 
terminus. The ride was without mishap or delay, and | 
throughout the trip the occupants of the car carried on — 
conversation in ordinary tone of voice, no noise or jar | 


arising from either the motors or trucks; and the 
mammoth car in which we rode moved gracefully up 
and down the grades and around the sharp curves 
without jolting or apparent loss in speed. The maxi- 
mum grade is 5 per cent., 400 feet long. Other grades 
are, 3°7, 3 4, and 3 per cent., each 500 feet long ; the re- 
maining grades varying from 1 to 2 per cent. There 
are no appreciably level stretches. Close inspection of 
the motors while the car was in rapid motion, failed to 


show any sparking at the commutators or loud — 
buzzing sound arising from the rapidly revolving arma- | 


tures. The car used by our party is the largest of the 
six electric cars now ready for service. Its length is 


30 feet over all, the body being 22 feet long. Seats — 


extend along the side of the car, and under each is an 
apartment for the accommodation of the secondary 
battery cells. The large car has two trucks, each sup- 


plied with a 15 H.P. electric motor. The small cars — 
differ from the large car in point of construction and — 
equipment as follows :—They are only 16 feet long 


over all, and have only one truck with two 10 H.P. 
motors suspended side by side. The power reaches the 


axles through worm gearing, which runs in oil within | 


a suitable casing, and is noiseless and very durable. 
The large car has eight wheels, and the switch and 
brake is operated by a simple lever at either platform. 
The small cars have only four wheels ; and the switch 
and reversing brake occupy a part of the front and rear 
platforms. The apartments for the secondary battery 
cells under the seats of the small cars are the same in 
form and the modus operandi as those of the large cars. 
oe the cars are fitted up with incandescent electric 
ights. 

The system of handling the batteries is very simple 
and convenient. Tables are provided, mounted on 
wheels, which travel on cross tracks, and these tables 
have space enough for four cases or frames of battéries, 
which represent the number of exhausted and freshly 
charged batteries for one car. The top of the table is 
fitted with rollers and also with pinions, the end one 
of which can be turned by a crank handle, and which 
engage with a rack on the bottom of each battery case. 
The floor of the car under the seats is also fitted with 
rollers and pinions. When a car comes in from a trip 
the table containing the two newly charged cases of 
batteries is advanced to a convenient position, and the 
batteries being run out of the car through the end 
panels and through corresponding openings in the 
dash-board on to the table, it is shifted slightly, and 
the new set of cells is run in and automatically con- 
nected ; one man and a moment or two being all that 
is needed to accomplish this important feature of the 
system. The car building, which contains the power 
plant, is located as before mentioned, at the corner of 
Ridge Avenue and Thirty-second Street. It is built of 
handsome faced brick and well-seasoned oak, and is 
magnificently constructed throughout. The repository 
for the cars affords ample space for at least 100 cars to 


be housed at one time. The engine and dynamo room | 


is 60 x 89 feet. The equipment of this department 
consists of an Armington and Sims engine of 100 H.P. ; 
two incandescent dynamos of the United States Electric 
Light Company’s make for charging the batteries, and 
one 10 are light dynamo of the “Ball” pattern used 
for illuminating the interior of the building and the 
adjacent grounds outside. 

The handsome switchboard in the engine and dynamo 
room deserves a more extended notice than I am pre- 
pared to give at this writing. Suffice it to say it 
automatically controls the charging at one time of the 
twelve sets (of 92 cells each) of batteries. 
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NOTE ON EFFICIENCIES OF CONVERTERS 
AND DYNAMOS.* 


By Dr. LOUIS DUNCAN, Johns Hopkins University. 


SOME years ago I pointed out the losses which occur in 
converters, and indicated a method for determining 
them,a method which has since been generally adopted. 
It consists briefly in putting the converter in a calori- 
meter and measuring the heat given out, together with 
the energy appearing in the secondary circuit. If w, 
is the loss and W, the energy in the secondary circuit, 
then the efficiency is . 


We 
w. + W, 


In some of the determinations which have been made 
by this method the efficiency has been measured at a 
number of different loads. This is laborious and un- 
necessary. It is only necessary to know the loss at any 
one given load, when the efficiency at any other load 
may be calculated from this result, and from a measure- 
ment of the resistances of the primary and secondary 
circuits. The principal losses which occur in con- 
verters are due (1) to the reversal of the magnetism of 
the iron, (2) to the eddy currents in the iron, (3) to the 
heating of the primary and secondary coils by the 
current. 

As the E.M.F. in the secondary is practically con- 
stant, it is evident that the maximum number of lines 
of induction passing through the iron is also constant, 
since the rate of cutting these lines does not vary. 
This being the case, the losses due to the reversals of 
magnetism must be constant. As the E.M.Fs. in the 
little eddy circuits depend on the same factors as does 
that of the secondary, these E.M.F's. and, therefore, the 
losses due to eddy currents, will be constant. In a 
well-designed transformer the primary and secondary 
current vary in about the same proportion within a 
considerable limit. The total loss then can be put in a 
form, K + ©? k, where C, is the current in the 
secondary. If we determine the loss, then, for any one 
value of C,, we can separate this into the constant term 
K, and the variable term ©,’ 4, À being calculated from 
the resistances of the primary and secondary circuits. 
for any other value of C,, say, C., the efficiency is: 

W, | 
W, + K + 
an ammeter in the primary circuit and observe the 
variation of the primary with that of the secondary 
current. In that case, if cl is the current in the 
primary corresponding to a current, C!, in the secondary, 


It would, of course, be better to put 


We 
+ K+ cr + 

Finally, as in a well designed converter, there is 
practically no difference of phase between the primary 
E.M.F. and current when the converter is fully loaded. 
the simplest way, although not the most accurate, to 
get the efficiency of a converter at all loads is to make 
measurements of €, and c, in the primary, and E, 
and ©, in the secondary at full load. The efficiency is 
EC, 
à 
by dividing the loss into a constant and a variable part 
and calculating as above. 

The same general statement holds with respect to 
constant potential dynamos. The mechanical friction 
loss in eddy currents and that due to reversal of 
magnetism are practically constant. The other im- 
portant losses vary as C?, and in fact we can take C? R 
as representing the practically important part of the 
variable loss. One test will, therefore, allow us to 
determine the efficiency of a dynamo at any load, 
within the limits at which it would be used. If only 
a small power is available it would suffice to simply 
measure the power absorbed by the machine, when the 


then the efficiency is: 


. The efficiency at any other load may be found 


* Electrical World. 


field is excited and the E.M.F. is that for which the 
dynamo is designed. | 

For example, from tests made by the Franklin In- 
stitute on Edison and Weston dynamos, I take the 
following figures, the value of K being obtained by 
subtracting the total electrical from the total mechanical 
energy :— 


Fäisonu No, 10 | Weston 7 M. Weston 6 M. . 
dynamo. dynamo. aynamo. 
Load... K K K 
Full load 1°94 ‘82 *-66 
2°19 ‘87 ‘37 
4 2°17 84 ‘38 
3 2°10 86 "42 


The horse-powers corresponding to these machines 
at full load were 36, 28 and 13, respectively, and it will 
be seen that the efficiency at any load could have been 
obtained from the value of K calculated from any other 
load, within a fraction of a per cent. 


PROFESSOR GALE THE DISCOVERER OF 
‘ ELECTRIC TELEGRAPHY ? 


IN a cabinet in the Western Union telegraph office in 
this city may be seen the crude apparatus, his own 
handiwork, with which Samuel Finley Breese Morse 
made the first practical demonstration of his conception 


_ of recording signals by the action of electro-magnetism 


at a distance, the distance being not greater than 
across a large room. When the length of the wire was 
increased, the action was so enfeebled as to render the 
apparatus inoperative. Leonard A. Gale afterward 
suggested to Morse to wind his electro-magnet with a 
fine wire (of high resistance) and thus adapt it to the 
purpose for which it was intended, viz., the trans- 
mission of signals to great distances. 

But suppose Morse did construct a telegraph consist- 
ing of a stylus moved by electro-magnetism, which was 
exhibited in actual operation for days or weeks or 
months, was it a successful invention? Would the 
Western Union Telegraph Company purchase or use 
such a machine now? Did it not lack an essential 
ingredient which was necessary to its commercial use- 
fulness ? Did he go any further in principle, if he did 
in degree, than did Henry in 1831? It would seem 
that he was following a wrong principle, the principle 
of small resistance in his electro-magnet and a strong 
current of electricity ; and that the great discovery in 
the art of telegraphy was that of employing a high 
resistance in the electro-magnet, with a small core, and 
a corresponding diminution in the strength of the 
current required. This was accomplished by Gale, in 
his filamental, thread-like magnet wire, rendered 
practicable by the placing of the battery elements in 
series. With such a battery, the slender filamentary 
magnet wire, attenuated to the last degree of fineness, 


may be made to do its work through a circuit of 


hundreds of miles with a small expenditure of electric 
force. This was really the grand discovery in the art 
of electric telegraphy, without which it could not have 
become a practical art. 

Of course, the form into which the wire is coiled 
may be varied at pleasure ; it may be wound upon a 
cylinder or a horseshoe, or it may surround a galvano- 
meter needle. All these forms are old. The principal 
and great thing is the attenuated conductor, and its use 
in connection with a series of many cells. There may 
be a preference in the metal from which the attenuated 
conductor is made. Practice will evolve all these 
collateral advantages. 

We think we are not mistaken in saying that, but for 
this discovery, electric telegraphy never would have 
become a fact. We may suppose it to have been the 
discovery of Prof. Gale. It may not have been so; it 


may have been the discovery of Prof. Henry. But 


* In the report there is a statement that at full load there was 
considerable sparking, and the machine seemed overloaded. 
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whoever discovered it, it is undoubtedly the great dis- 
covery in the art of communicating intelligence to a 
distance by electricity. We have given a more detailed 
account of it, in order to illustrate what we mean when 
we raise the question whether the claimed invention of 
Morse was ever successful. He may have made a tele- 
graph that would record arbitrary signs, capable of 
being interpreted ; but was it a success, or was it a 
failure ? Did it ever go into use? What was the 
object of all the experiments made by him and others ? 
Was it not to make an electric telegraph that could be 
successfully used by the public, and have a commer- 
cial value ? Did he succeed in making such a tele- 
graph or in finding out, until Gale told him, the prin- 
ciple upon which it could be made? We do not so 
read the evidence. In view of the. most recent deci- 
sions, Gale, and not Morse, is the man to whom we are 
indebted for the art of transmitting telegraphic signais 
to a sufficient distance to be of any practical utility.— 


_ The New York Electrical Engineer. 


ON POTENTIAL MAGNETIC ENERGY AND 
MEASUREMENT OF THE COEFFICIENTS 
OF MAGNETISATION.* 


By M. GOUY. 


THE mechanical action of magnets on isotropic sub- 
stances that are diamagnetic, or slightly magnetic, has 
often been turned to account for the measurement or 
comparison of the coefficients of magnetisation, these 
being supposed to be constant. In fact, the statenient 
of the potential energy which serves to calculate this 
action is based upon this hypothesis. We propose, 
however, to render the theory rather more complete, by 
regarding these coefficients as varying with the mag- 
netising force, and to utilise experimental data for 
measuring these variations. 

We will suppose, in order to gain a definite idea, 
that we are considering a diamagnetic body. The mag- 
netisation induced being very feeble, any element 
having a volume, d v, of this body may become a mag- 
net, the axis of which takes a direction contrary to the 
magnetic force, F, of the field, the momentum of which 
is — KF dv, k being the coefficient of magnetisation, 
and a function of F. The motive force resulting on 
the element, dv, is the same as that which would be 
exercised on a permanent magnet, of the same mo- 
mentum and the same orientation. In order to calcu- 
late it, we will consider a similar permanent magnet ; 
its potential energy is M F, M representing its magnetic 
momentum. Consequently, the component parallel to 
æ of the motive force will be 

èF oF 


If, then, we designate by w the potential energy of 
the element under consideration, we get 
À. à (F?) 
and the same for y and 2. If the element takes such a 
path that F? takes the increment d (F?), W will be in- 
creased by — 4 kd (F*) d v,k being always in relation 


to the value of F at the point considered. We get 
then finally 


w= (1) 


assuming that 
A} k d (8°). (2) 


The same formule apply to bodies that are slightly 
magnetic; they enable us to calculate the mechanical 


action if we have sufficient data concerning the field 
considered. 


* Comptes Rendus. 


radiation. . This is, of course, seldom, if ever, the case, 


the convective loss of heat can attain in windy weather 
is not known, and is probably many times greater than 


Owing to the variation in the readings, some little 
judgment had to be exercised in selecting the best 
mean values. Two of the wires were covered with 


kay Which in this case takes the place of the constant 
k, in the ordinary formula is the mean value of the 
coefficient of magnetisation, considered as a function of 
F*, We can easily see that this quantity is the one that 
is measured by Quincke’s hydrostatic method. We get 
the same result by another method, which is applicable 
to solids as well as to liquids and gases, and which I 
have employed for absolute measurements of the co- 
efficients of magnetisation. | 

We suspend a vertical cylinder, with a section o, to 
the beam of a balance, and we measure its apparent 
variation in weight when its lower extremity is placed 
in a uniform field of intensity, F, the other extremity 
being in a field that is to all intents nil. A lowering, 
d x, of the cylinder increases its potential magnetic 
energy by — 4 4, F* od x, according to formula (1)* ; 
the vertical force which is added to the weight of the 
body is therefore à Z,, F? o, in C.G.S. units. Under 
ordinary conditions, it may amount to several score 
milligrammes, with water and diamagnetic liquids ; 
and several hundred milligrammes, with bismuth and, 
solutions of salts of iron. Knowing the values of £,, for 
various values of F*, we can deduce from them the rela- 
tion of Æto F, as, for instance, we deduce the true specific 
heats from the mean specific heats. The details of the 
experiments will be described in another paper. | 


ON THE HEATING OF CONDUCTORS BY 
ELECTRIC CURRENTS. 


By A. E. KENNELLY. 


On the Heating of Conductors Suspended in the Open 
Air Overhead. 


FOR these measurements nine wires were suspended 
about 6 feet (180 centimetres) from the ground parallel 
to each other, 1 foot (30 centimetres) apart, and sup- 
ported on glass insulators. The current was led 
through these wires in series, and the potential differ- 
ence between points on each wire a measured distance 
apart observed in the usual way. The tests were made | 
on two successive days, four wires being tried at once 
on the first day and six on the second, one wire having 
the benefit of a second trial. They were in the shade, 
and the temperature of the air was 28° Centigrade by 
dry and 26° Centigrade by wet bulb thermometer. 
The weather was calm, but there were at times, par- 
ticularly on the second-day, slight gusts and motions of 
the air not amounting, however, to a steady breeze. 
The effect of these disturbances on the temperature of | 
the wires was so great that the readings were all very 
unsteady and difficult to observe. On several occa- 
sions the effect of increasing the current in the wires 
was not only neutralised, but even apparently reversed 
by an increased motion of the air. Consequently the 
results obtained have been much less reliable than 
those deduced from similar wires indoors. 

There can be little doubt that if the air out of doors 
were as tranquil as that in a closed room, the cooling | 
of wires would differ in those places only in respect to | 


— 


and the effect of the air’s motion in assisting convec- 
tion is very great. These results may fairly serve to 
indicate the maximum temperature elevation overhead | 
wires can attain in calm weather, but to what extent 


that here determined. 
Fig. 8 shows the curves plotted from the observations. 


* In fact, this potential energy, S w, undergoes the same varia- 


tion as if we transferred a thickness d « from the top to the 
bottom of the cylinder. 
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white cotton, one covered with braided and blackened 


HH cotton, while the remaining six were bare, soft copper 


AH - wires, such as are generally used for overhead electric 


light conductors. The black covered wire is shown to 


have maintained about 25 per cent. less temperature 


= 


+t r elevation than the bare wire of equal diameter and 
i conductivity. On the.other hand, the white-covered 


i 

TLTIL 


LA 
~ 


11 
T11141:, 
7 Li i 


— æ “a 
+ +44 +4 


qt HE, wires Nos. I. and VII. in the figure were sensibly 
; hotter than the corresponding diameters of bare wire, 


Kit the elevation of No. VII. being about 10 per cent., that 


HH of No. I. nearly 50 per cent. in excess. This large 


EH excess in the latter case is, however, perhaps attributable 


LLI 


HAE to the fact, discovered in working out the results, that 


HA» the conductivity of this wire was low and its behaviour 


may not have been reliable. 


The fact of the cooling of a wire being assisted by an : 


insulating covering was pointed out on theoretical 


HR grounds by Prof. Forbes in his paper already alluded 


FE le to. He showed that the greater radiating surface 80 


RH obtained more than compensated, up to a certain thick- 


ness of coating, for the poor thermal conductivity of 


L LLLLE 
L i 
oni a 
Titi 
L 
LL 


« the insulator. It appears, however, that with these 


L 

al 
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n 
LL 


+ wires tested the white covering formed an exception 


LELICE LL 


to the rule, the surface being probably less favourable 


to radiation. 


Curves Nos. IV. and V. represent the behaviour of 


r 

Lil 
1 
i 


4 


the same wire on the two successive days, and show 


HAE the temperature elevation to have been about 7 per 


HEADER cent. less on thé second trial, owing perhaps to the 


44 +" 


tf ” greater degree of movement in the air on that occasion, 


+ +H as already mentioned. 


Fig, 0. Curves representing the estimated - 
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mean vulues of the convection ut different 
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0.7 temperature :levations of six bare copper wires 7 


suspended on poles out of doors in culm weather, 


7 \ Ordinutes: Watts per centimetre 
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Abscissas: Temperature elevation in degrees Cent. 
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**to white cotton covered wires. 
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Fig. 9 gives the estimated best mean values of the 


lines refer to bare bright copper wire 


1“ convection for each of the bare wires at various tem- 


Curves representing the temperature elevation. 
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perature elevations. These have been obtained by 


1 
iil 


deducting from the total energy per linear centimetre 


tHE the radiated loss as determined from the measurements 


+r indoors and the difference is shown as convection in 


Curves I, la, ELI and 4V taken simultaneously, June 27, 1839. 


Temp. air 28°C,, dry bulb; 26°C., wet bul. 
V, VI, VII, VIU, IX, and X, taken simultancvasly, 


June 28, 1889. Temp. air 26°C., dry bulb; 24.4°C.; wet bulb. 


shade, 


produced in different overhead wires out of dourx, by various 
Wires suspended & feet trom the grouud and 1 fout upurt, in 


| current strengths, in calm weather. 


Ordinates: Tewperature’ elevation. 


Fig. 8. 
Abscissus: Amperes. 


HUE, watts per linear centimetre. Owing to the great varia- 


+ 


tion noticed in the convection, they cannot be regarded 


as more than approximations, but as far as 40° Centi- 


with the exception of the smallest wire. The excess 


TI 


just i grade of rise they appear to be nearly straight lines, 
& 


of convection over that found within doors is also 


ss 
eta 


practically proportional to the diameter of the wire. 


20 
| 
| 
ee À 
A 
| 
| 
| | | 
| 
| CE = 
| 
| 


JANUARY 3, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 21 
1,800 
» + — 4 
1,400 +t out 
/ 4 # qu | 
i 
ais Fig. 10. Curves representing the current strengths required 4 
"PUY / 
, to elevate the temperatures of wires up to 1 inch in diameter 5: x 
10, 20 and 40° C. for bright and blackened, bare copper of 98% 4. ‘ 
1,200 conductivity whén suspended overhead on poles in calm weather. Le IT 
Ordinates; Current strengths in.ampères. api 
Abscissus: Diameters inches and centimetres, L | 
1,100 Broken lines indicate bright copper. 7 24 
Full Black lines indicate blackened copper. 4 J y 
LEE E 
ELLE ‘ : 
LIT L 4 ” 
eed TY ren XL [1 AV TT | 
- 
F à "4 
— — — 
| A 
| « 
5 
7 a 
4 
<a 
a AT 
tuo 
$ j | 
£ LL rit i | | 
Diaw. in o o © le] o 
+4 
Centimetres © 9 ° © - e et « « « « 


Nor is it unreasonable that while with the convection 
in still air where the energy of displacement is entirely 
supplied by the wire through conduction, the diameter 
of the wire may not play a prominent part; yet when 
the energy of the moving air is supplied from external 
sources and the air passing round the wire carries off 
its heat, the increase of convection should depend upor 
the extent of the hot surface exposed, and hence be 
closely proportional to the diameter. 

The best mean values of the convection offorded by 
the experiments appear to be : 


0:00175+0°013d watts per linear centimetre per de- 
gree Centigrade elevation ; 


d being expressed in centimetres, so that the convec- 
tion from on overhead wire one centimetre in diameter 
would be eight times as great as within doors. Modify- 
ing the previous formula to these data, it becomes : 


‘ad (mx Rk, + 0013 t) + 000175¢ 

C 0 886 d —— 
V r (1 + U'003383 T) 

Simplifying, for bright copper, m = 1, 


570 QR, +74dt+t. 
1 + 0'UU388 T - 


and c = 289 d 


and for blackened copper, 


e = 2:89 4 1140 + 14dt +t 
1 + V'UU388 T 


_ These formulz involve the assumption, known to be 
inaccurate, that the radiation has the same value out of 
doors as within, the error involved not being large, 
and they can at best only fix the maximum elevation 
of temperature attainable.in calm weather. By their 
use the following table has been calculated up to 1,500 
amperes, although 300 ampéres was the strongest test- 
ing current. To the latter limit, however, the accuracy 
of the table in representing the heating as actually 


estimated from the measurement may be judged from 
the following comparison between observed and calcu- 
lated currents in the case of the four largest wires. 


5 de 10 degrees 20 degrees 
Centigrade. Centigrade. Centigrade. 


Diameter, 
inches. 
Ob- Calcu- Ob- Calcu- 
served. | lated. | served.| lated. 


0°164 | 54 54 | 72 75 95 105 | 127 142 
0203 | 72°5 72 11025 | 101 | 145 142 | 195 196 
0°239 | 93 92 140 129 | 192 180 | 250 250 
|155°5 | 123 202 170 


Resumé of Results. 


Wires in wooden panelling heated by currents are 
cooled by conduction under complex numerical condi- 
tions. As the temperature of the wire and panel rise, 
radiation and convection come into play. No simple 
and precise law can be given for the limiting tempera- 
ture, but the limiting safe current approximately 


follows the diameter in sesquiplicate ratio, or in 


symbols the best empirical formula is 
c = ads 


Also if the limiting safe diameter of an insulated 


panelled wire be such that twice the proposed full load 


upon it shall only raise its temperature 40 degrees 
Centigrade, then the best formula is 


d = 0‘0147 c® 


d being in inches and c in ampères ; or roughly, 


A bare wire in still air cools by radiation and con- 
vection. The radiation follows the law of Dulong and 
Petit. It varies with the surface nature of the wire, 
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and also, strictly speaking, with the surface nature of 
surrounding bodies. For practical purposes, however, 
the environment may be left out of consideration and 
the radiation of a bright copper wire may be multiplied 
by a coefficient which is 1‘7 for a surface of thin 
shellac varnish and 2:0 for a varnish of lampblack and 
Shellac. The convection for small differences of 
temperature appears to be nearly proportional to the 
temperature elevation, and depends, among other 
things, upon the form of the conductor. It also seems 
to increase slowly with the diameter of the wire, but 
more than this the measurements have not thus far 
determined. It may be taken approximately as 0‘00175 
watts per linear centimetre of all wires for each degree 
C. of temperature elevation. 

A bare wire in air out vf doors is subject to a very 
great increase of convective cooling even in calm 
weather. The convection excess over that indoors may 
be roughly taken as 0‘013 x d watts per linear centi- 
metre per degree C. elevation in calm weather, d being 
the diameter of the wire in centimetres. | 

À coating of black cotton of ordinary thicknes on a 
suspended wire reduces the temperature elevation, but 
one of white cotton seems rather to increase it. 


Table of current strengths (minima) which will elevate the tem- 
perature of bare overhead copper wires of 98 per cent. conduc- 
tivity, 5°, 10°, 20° and 40° Centigrade in calm weather, for any 
given diameter up to one inch. 


Diameter, 5° C 10° C, 20° C 40° C 
inch. | Cm. | Bright.| | Brignt.| Black- | Bright. | Black | Bright, | Black- 
0°05; ... | 12 13 17 18 23 25 30 33 
0°10; ... | 28 30 40 42 55 57 75 78 
0°15; ... | 48 51 67 70 94 98 | 130 | 135 
0°20 71 74 99 | 105 | 139 | 148 | 193 | 201 
0°25) . 98 | 101 136 | 143 | 190 | 200 | 264 | 278 
0°30 128 | 131 178 | 186 | 250 | 260 | 344 | 360 
0°35) . 160 | 164 224 | 232 | 312 | 336 | 426 | 450 
0°40 193 | 201 271 | 284 | 376 | 390 | 518 | 546 
045! . 220 | 241 321 | 337 | 446 | 468 | 616 | 652 
0:50 | . 268 | 282 374 | 393 | 521 548 | 719 | 761 
0°55 308 | 324 430 | 452 | 599 | 630 | 825 | 873 
0°60 349 | 367 488 | 514 | 679 | 714 | 932 | 990 
0°65 390 | 410 550 | 580 | 762 | 802 | 1050 | 1110 
0°70 434 | 456 612 | 626 | 850 | 893 | 1170 | 1240 
0°75 480 | 506 677 | 715 | 940 | 988 | 1296 | 1370 
0°80 530 | 556 745 | 786 | 1030 | 1080 | 1440 | 1510 
0°85 580 | 608 816 | 862 | 1130 | 1190 | … sea 
0-90| … | 632 | 662 | 890 | 934 | 1230 | 1300 
0:95 688 | 720 960 | 1010 | 1340 | 1410 
1°00 740 | 780 | 1030 | 1080 | 1440 | 1520 
O02); 21 23 29 31 40 44 55 59 
0‘4| 52 54. 71 75 | 100 | 105 | 139] 145 
06 | :90 93 125 | 132 | 175 184 | 244 | 256 
… |0'8 | 139 | 141 192 | 200 | 268 | 280 | 370 | 388 
1'0 | 190 | 196 264 | 276 | 367 | 380 | 506 | 533 
1°2| 245 | 257 343 | 360 | 478 | 501 | 560 | 600 
14} 310 | 325 432 | 453 | 602 | 632 | 816 | 877 
16 | 375 | 393 925 | 553 | 728 | 765 | 1000 | 1060 
1°8 | 443 | 465 625 | 660 | 870 | 910 | 1190 | 1260 
2°0 | 517 | 544 728 | 765 | 1010 | 1060 | 1400 | 1470 
2°2 | 586 | 624 839 | 880 | 1160 | 1220 se ave 
2°4 | 680 | 710 950 | 995 | 1300 | 1370 


This table is represented graphically by fig. 10. 


The Hatton Garden Robbery.—Mr. Henry Edmunds, 


of Messrs. Walter T. Glover & Co., makes the following 
suggestion :—‘ The robbery of the postman in Hatton 
Garden suggests to my mind the desirability of some 
change in the manner of delivery of registered letters 
or packages containing valuables. I would suggest that, 
instead of the package being carried through the streets 
and taken to the addressee, the postman should merely 
deliver a sealed notice to him, and then he could pro- 
ceed to the nearest post-office and receive his property, 
after producing satisfactory proofs of identity. The 
addressee of valuable property would, of course, take 


proper precautions to insure the safety of it when in his 
own hands.” 


SUBMARINE CABLES. 


OwNED BY PRIVATE CoMPANIES, 1889. 


Name of Company. ag Lengths N.M. 
African Direct Tele h Company 7 2,743 
Anglo-American Feleereat Company 13 10,196°45 
Black Sea Telegraph Company _... ove 1 346 
Brazilian Submarine Telegraph Company... 6 7,326 
Central and South American Telegraph Co. 9 3,178°11 
Commercial Cable Company ... . vee 6 6,937°61 
Compagnie Francaise du Télégraphe de 

Paris à New York ... 4 3,409°34 
Cuba Submarine Telegraph Company 3 940 
Direct Spanish Telegraph Company 4 707°73 
Direct United States Cable Company ose 2 3,101°33 
Eastern and South African Telegraph Co... 9 6571 
Eastern Extension, Australasia and China 

Telegraph Company 22 12,958 
Eastern Telegraph Company ee 70 21,859°536 
Great Northern Telegraph Company wt & 6,110 
India-Rubber, Gutta-Percha, and Telegraph 

Works Company .... sus eee ose 2 122°149 
Indo-European Telegraph Company 2 14°5 
Mexican Telegraph Company 2 709 
River Plate Telegraph Company ... ene 1 32 
Société Francaise des Télégraphs Sous- 

Spanish National Submarine Telegraph Co. 5 1,172°51 
West African Telegraph Company ... ons 12 3,015°42 
West Coast of America Telegraph Company 7 1,698°72 
West India and Panama Telegraph Co. ... 20 4,119 
Western and Brazilian Telegraph Company 9 3,762 
Western Union Telegraph Company so 4 5,537 

Totals 247 107 ,546°405 


(Total length of conductors = 107,845-905.) 


OWNED BY GOVERNMENTS, 1889. 


Austria ... 31 97°70 106:19 
Belgium ... pee 2 54°25 278°50 
Brazil... ion 19 19°288 36°019 
British America whe oan 3 200°0 200°0 
British India ... 89 1,714°0 1,714°0 
Cochin China ... 2 795'0 795°0 
Denmark ... 47 192°372 568'998 
Dutch East Indies ve éd 1 31°31 31°31 
France... 51 3,269°143 3,697°143 
Germany ... 43 1,579°328 2,876°627 
Great Britain ae ie 103 1,488°818 5,071°941 
Greece... su baa 46 459°71 459°71 
Holland ... 20 59°02 79°97 
Italy 38 1,027°10 1,091°30 
Japan .... oan ay 11 55°498 103°368 
New Caledonia ... 1:0 1:0 
New Zealand... odie 3 196°315 284°945 
Norway 236 230°62 230°62 
Queensland 13 162°35 165°05 
Russia (Asiatic) 1 70 017 70-017 
Russia (European 8 212°68 236°24 
Senégal ... 1 3°0 3°0 
3 135°53 135°53 
South Australia... ‘el bath: 5 49°90 49°90 
Sweden ... 11 88°17 .149°28 
Turkey (European and Asiatic) 10 331°66 33466 
Totals 798 12,523°779 | 18,770°318 
SUMMARY 
Government Administrations... 798 12,523°779 | 18,770°318 
Private Companies __... we! 247 | 107,546°405 | 107,845°905 
Grand Totals ... ...| 1045 | 120,070°184 | 126,616,223 


A Lengthy Conversation.—According to the New 


“York Electrical Review, two gentlemen are reported to 


have quite recently carried on a protracted conversa- 
tion between Charleston., S.C., and Omaha, Neb., a dis- 
tance of about 1,500 miles. 
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NEW PATENTS—1889. 


20186. ‘Measuring or metering electric currents, as used in 
houses, &c., for measuring the amount of current used.” H. W. 
Witson. Dated December 16. 


20218. “Improvements in telephone transmitters.” D. B. 
Morison. Dated December 16. 


20244. “Improvements in electric generating machinery for 
use in connection with the electric lighting of railway trains.” 
J. H. Hotmes, Dated December 17. 


20260. ‘“ Improvements in electric semaphores.” F. STITZEL, 
C. WerneDEL, À. REUTLINGER, M. J. Scawarrz, J. H. EGELHOFrF 
and J. KRIEGER, sen. Dated December 17. (Complete.) 


20261. “Improvements in electric semaphores.” F. STITZEL, 
C. Wernepet, A. REUTLINGER, M. J. Scnwartz, J. H. EGELHOFF 
and J. KRIEGER, sen. Dated December 17. (Complete.) 

20288. “Improvements in conduits for electrical conductors, 
and in the manufacture of the same.” H. B. Taruam and J. 
TatHam. Dated December 17. (Complete.) 


20302. “ Electrically operated alarms.” 
J. W. Pecuin. Dated December 17. 


20311. ‘ Improvements in or relating to lightning arresters.” 
W. P. Tompson. (Communicated by the Westinghouse Elec- 
tric Company, United States.) Dated December 17. 

20318. “Improvements in electric clocks, also applicable to 
electricity meters.” A. RECKENZAUN. Dated December 17. 


20326. “ Improvements in and connected with the field mag- 
nets of dynamo-electric machines.” G. Kapp. Dated December 18. 

20387. “ An electric switch.” J. D. F. Anprews. Dated 
December 18. (Complete.) 


20393. “‘ Improvements in apparatus for lighting trains by 
electricity, andin the winding and regulation of dynamos for these 
and other purposes.” C.F. Jenxin. Dated December 18. 


20400. ‘ Improvements in apparatus for obtaining a record of 
the movements of indicators by means of electricity.” T. J. 
Murpay. Dated December 18. (Complete.) 

20486. “ An improved system of distributing electricity by 
means of secondary generators in conjunction with underground 


conductors.” G. E. B. Prrremerr and H. R. Lows. Dated 
December 20. 


20516 “Improvements in the construction of secondary 
batteries.” G. Paitippart. Dated December 20. 

20565. “ An arrangement of electric light for steamers’ chart 
table or for a reading desk.” C. H. Bett. Dated December 21. 

20582. ‘Improvements in electric meters and indicators.” 
J. EinsTgin and S. Kornprosst. Dated December 21. 


T. G. Lovegrove and 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1888. 


18825. 


A: C. CockBuRN. Dated December 24. 8d. Consists of a method 
of arranging a compound switch or similar apparatus in such a 
manner that by its use the current in any number of circuits can 


simultaneously by one movement of 


16129. ‘ An improvement in the contact makers of electrical 
alarms for doors and windows.” J.E. Lansarp. Dated Novem- 
ber 7. 6d. Claim: In electrical alarms for doors, windows, and 
like purposes, the combination with and adaptation thereto of a 
contact breaker, whereby the electrical circuit may be broken at 
each open window, door, and the like, without affecting other con- 
tact makers in the electrical circuit; said contact breaker being 


automatically released upon closing such door, window, and the 
like, substantially as described. 


18908. “ Improvements in electric arc lamps.” G. B. Goop- 
FELLOW and P. J. CæarLes. Dated December 27. 6d. Claim :— 
In electric arc lamps ; the combination and arrangement with 
differential solenoids or differential electro-magnets of the jointed 
arias constructed and operating substantially as and for the pur- 
pose described and as illustrated by the drawings. 


18966. ù “ Improvements in or connected with telegraphic trans- 
mitters. a Timm. Dated December 28. 8d. Relates to a 
reversal transmitter for automatic signalling. 5 claims. 


18978. “An oblique meshed grid plate for storage b ies.” 
ge batteries. 
= W.Busx. Dated December 29. 4d. Consists in the construction 
of grids having meshes entering the plate from each side at any 
— angle downwards and meeting within the plate, thus 
orming a longer passage through the grid. 4 claims. 


PA hd “Improvements in electric batteries.” J. Y. JOHNSON. 
: ommunicated from abroad by F. Gendron, of Paris.) Dated 
31. 8d. Consists more particularly in the construction 
s arrangement of the vessels and electrodes whereby the elec- 

0-chemical action is enabled to take place under most advan- 
tageous conditions, as described. 5 claims. 


“ Improvements in switches for use in electric circuits.” | 


“1889. 


2082. “ Improvements in or relating to telephone call boxes.” 
W. P. THompson. (A communication from abroad by A. Griffith, 
H. A. Burbank, and W. H. Jordan, of America.) Dated February 
5. 8d. The purpose of the invention is to provide mechanism 


which may be interposed between the telephone receiver support- | 
ing arm and the driving shaft of the magneto, which will not in- | 


terfere with all the usual operations of the telephone as at present 
carried out, and yet on the downward movement of the receiver 
arm on the hanging of the receiver thereon will cause, or permit, 
through the downward movement of said receiver arm, a second 
operation of the magneto to signal the central office, the proper 
electrical circuit connection, including the eto and the 
central office annunciator, at such time being automatically 
established. 


6104. “Improvements in the manufacture of filaments for 
incandescent electric lamps.” H. H. Lake. (Communicated 
from abroad by J. B. Tibbits, of America.) Da April 9. 8d. 
Claims :—1. The improved method or process of manufacturing 


filaments for incandescent electric lamps, consisting in saturating 


a carbon filament with a tungsten compound, and reducing such 


compound to metal tungsten, or incorporating with the carbon 


filament and coating the same with tungsten by electrolysis, sub- 
stantially as described. 2. The improved process consisting in 
electrically heating a carbon filament impregnated with a tungsten 
compound in an atmosphere of pure dry hydrogen obtained from 
the destructive distillation of a hydrocarbon, substantially as 
described and for the purpose specified. 3. The improved process 


consisting in impregnating a carbon filament with a solution of a © 


tungsten compound, drying the same, and then subjecting it by 
means of electricity whilst in an atmosphere of dry hydrogen 
obtained from the destructive distillation of a hydrocarbon to a 


temperature at which the carbon becomes partially soft, sub- — 


stantially as and for the purpose set forth. 4. The improved 
process consisting in regulating the electrical conductive power 
of a carbon filament by alternately submitting the same to a bath 
containing a tungsten compound, drying the same, and then sub- 
jecting the same by means of electricity toa high temperature 
while enclosed in a chamber containing pure dry hydrogen pre- 
pared by the destructive distillation of a hydrocarbon, substantially 
as described and for the purpose specified. 5. A filament for an 
incandescent electric lamp composed of metal tungsten and 
carbon, substantially as described. 


6285. ‘“ Improvements in dynamo-electric machines and electric 
motors.” H. N. Prentice. Dated April 12. 6d. Consists in 
completely covering, encasing, or boxing in the armature wires 
and their connections preferably in the following manner :—In 
the armature ring, at the commutator end, is formed an annular 
groove, or recess, for receiving one end of a tubular casing which 
extends forward to beyond the connections of the armature wires 
with the commutator strips. The other end of this tubwar 
casing is received in a recess.or groove in a disc of insulati 
material mounted on the commutator forward of the attachment 
of the wires to the strips. At the other end of the armature ring 
is formed an annular groove or recess, in which is received the 
edge of a cap-piece, which extends over the armature wire at that 
end, and is provided with a central opening surrounding and 
tightly fitting the shaft. The main body of the armature is 
covered with felt or like material, and over this are placed bands 
or wires wound. 4 claims. 


6332. “ Improvements in connection with electric fuses.” W. 
H. Scorr and Laurence, Paris and Scorr. Dated April 13. 6d. 
Relates to the use for the fuse wire of metal of high conductivity, 
such as copper, silver, or silver gilt, enclosing it in little tubes of 
glass or earthenware with metal caps at each end, to which the 
fuse wire is soldered. In the fuse boxes are little clips, which 
when the fuse is inserted make good contact with each of the little 
metal caps on the fuse. 3 claims. 


9508. “ Improvements in arc lamps and in dyramos to be used 
therewith.” E. A. SPerry. Dated June 8. . The objects of 
this invention are to provide a cheap, simple and effective lamp, 
and an improved dynamo for use with same. 38 claims. 


11019. “ Improvements in and relating to electric railways.” 
D. G. Weems. Dated July 9. 1s. 1d. Relates to a system of 
railways for the rapid transportation of passengers, by means of 
electricity, the main current of which is utilised to propel heat 
and light the train, and the invention consists in the constructions 
and — of elements, which, together, make up the system. 
31 claims. | 


CORRESPONDENCE. 


High versus Low Potentials. 


There can be no doubt that a high potential is fatal 
to anyone receiving a shock from a wire carrying such 
a current. Of course, the potential necessary to pro- 
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duce death varies with the contact, a poorer contact 
necessitating a higher potential. It may be stated as a 
fact that a current of th ampére passed through the 
body of a man will produce almost instant death. 
Therefore it follows that a man who had made such a 
contact if his resistance was only 1,000 ohms, would 
be killed by a potential of 100 volts. But to produce 
such a contact it would be necessary for him to plunge 
each hand in a vessel containing a liquid and connected 
to each pole of the dynamo. In practice, no such contact 
would occur. With dry hands grasping the bare wires 
the resistance would be in the hundreds of thousands, 
falling rapidly as the hands were moistened to about 
20,000 ohms. It may be shown that it is very 
improbable that anyone should, accidentally, make 
such a contact with live wires, that if they were carry- 
ing less than 700 volts direct, or 200 alternating, he 
would receive any serious injury, and that potentials 
above these would be fatal. It is not necessary to go 
into the reasons why the alternating current is fatal at 
potentials so much lower than those for the continuous. 
It simply is, as has been shown by the direct experi- 
ments of several well-known scientific men. The next 
question is, “If high potentials are dangerous, has the 
Government any right to prohibit their use any more 
than that of railways, &c., which cause hundreds of 
deaths every year?” It cannot be denied that in all 
cases where the same effect can be produced by two 
mens, the one cheap and dangerous, the other safe 
and costly, the government has always rightly exercised 
ils powers to compel the adoption of the safe method in 
all cases where its cost is not prohibitive. Cases in point 
are, the block system, the use of continuous brakes, of 
safety lamps, of tall chimneys, and many others. 

The only question remaining is, therefore, whether 
the cost of the low potential system is such as to 
prohibit its use for the purposes of supplying power and 
light. If such is the case, the use of high potentials 
must be permitted, if not, they should be forbidden. 

As regards cities, the question must be answered in 
the negative. Edison central stations have been 
running for many years in several large cities, and 
always successfully. In New York, for instance, 


though in competition not only with gas, but also with 


high tension companies, their dividends are increasing 
every year. Moreover, their whole system was volun- 
tarily placed underground, while the high potential 
companies have avoided that very heavy expense by 
running their wires on poles. High tension currents 
should, therefore, be prohibited in cities, as they are 
dangerous to life, and produce no desirable effects, 
either in lighting or furnishing power, which the low 
potential cannot do as well, and yet make the share- 
holders of its companies a good return. As regards 
small towns and outlying districts, the question is 
harder to answer. There are no reliable data as to the 
efficiency of alternating plants. It is to be hoped that 
the Edinburgh Exposition will carry out its programme 
and furnish these. Meantime the advantages and dis- 
= of the two systems may be roughly com- 
pared. 

1. Low potential. Has dynamos of very high effici- 
ency. It is able to furnish power to storage battery 
companies. The motors also have very high efficiency 
(90 per cent.), a.d the furnishing of power is already 
in many stations the means whereby the chief profit is 
derived. The cost for insulation is extremely low. It 
is perfectly safe. No cost for transformers. The cost 
of its conductors is very heavy. 

2. High potential alternating dynamos of low effici- 
ency. It cannot be used for charging batteries. Its 
motors are very inefficient. Its transformers are very 
inefficient (as in most cases the transformer has to be 
large enough to carry much more current than it 
actually does on the average, and in such cases the 
efficiency falls off very rapidly). Very heavy cost for 
insulation. Dangerous to life. Cost of transformers. 
It reduces the cost of conductors between station and 
where it is used very considerably. 

It has been shown that high potential is not a neces- 
sity in cities. It remains to be seen if the single dis- 


advantage of heavy cost of conductors so far over- 
balances the numerous disadvantages of the high 
potential alternating system as to render the cost of the 
former prohibitive where the latter is a success. 


Reginald A. Fessenden. 
Orange, N.J., U.S.A. 


Diplomas. 


I certainly think that if the Societies of Civil, | 


Mechanical and Electrical Engineers were each re- 
spectively to grant degrees in the same way as in the 
medical profession it would be of the greatest benefit 
to the public and to engineers for many reasons :— 

It would give the student some definite object for 
which to work, and prove his capacity to work. 

It would purify the ranks of engineers. 

It would bring the efficient men to the front. 

It would give engineering an internal organisation. 

These are difficulties I admit, but are they really 
unsurmountable ? 


L. R. Orr. 


Munro and Jamieson’s Pocket-Book. 


NuMBER OF ACCUMULATOR CELLS REQUIRED FOR AN INSTALLATION. 


In the first to fourth editions inclusive (not the fifth), 
as stated by ‘ Ajax” in his letter in the ELECTRICAL 
REVIEW of last week, the ms-statement he quotes does 
occur at the foot of page 368. Inthe fifth and sixth 
editions, however, it has been omitted, and there appears 
instead, at the foot of page 368f, under the heading 
“ Accumulators,” “To determine the number of cells 
required to form the battery in any installation, the 
E.M.F. of the lamps must be divided by 2, and two 


cells added to the total thus found if 50 or 60-volt, and 


3 in the case of 100-volt installations.” There can be 
no doubt that 7f the word “ voltage” was substituted, 
as he suggests, for the word “ resistance ” in the earlier 
editions the rule would be about correct. The word 
voltage is certainly preferable to electromotive force, 
since voltage means “the potential difference (P.D.) 
between the terminals of the lamp measured in volts ;” 
whereas, the words electromotive force are now gene- 
rally reserved for the total E.M.F. generated at the seat 
or origin of the power working an installation, such as 
the E.M.F. generated by the armature of a dynamo or 
or by a battery, and not merely the potential difference 
at their terminals. 

The resistance cold of ordinary incandescent lamps 
is about half that when hot at their normal C.P. (see 
Pocket-Book, page 389). and hence you can have a 
rough guess at the voltage required, if you assume that 
the lamps absorb a certain number of watts per candle. 

For Example.—If you measure the resistance cold of 
a lamp by a Wheatstone bridge and get 130 w, and 
assume that it is a 16 C.P. lamp requiring about 4 watts 


per candle; then, = = 65 hot; also 16 x 4 = 


64 P,, (total). 
.. Py X R= V? (see Pocket-Book, page 15.) 
Or V 64 (watts) x 65 (ohms) = 65 volts (about). 


The lamp consequently requires, by calculation, a 
voltage of 65 (or half of the number representing re- 
sistance cold) and a current of about 1 ampere. There 
are, however, too many assumptions here for practical 
men, and consequently we shall feel much obliged to 
anyone who can give us a more reliable rule for finding 
the required voltage of wnmarked lamps; also to any- 


- one who will point out any mistakes in or practical 


improvements that should be effected upon the sixth 
edition of the Pocket-Book. 


December 30th, 1889. 


Andrew Jamieson. 
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HIGH Er BEST WORKMANSHIP 


ide H. HOLMES & Co. 


NEWCASTLE-oN- TYNE 
&.74, Coleman et LONDON. 


TELEPHONE: 1588, TELEGRAMS: “INDIONS,” LONDON 


WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL | VALUERS 


52, Qu, VICTORIA ‘STREET, “LONDON, EC 
And Albert Square, MANCHESTER. 


NOTICE. 


Before Purchasing a Dynamo send for a List of 
Prices and References to ' 
F. H. ROYCE & Co., Cooke St., Hulme, Manchester. 
AS SUPPLIED TO THE CUNARD ROYAL MAIL STEAMSHIP CO. 
Agent for London and 54 miles radius: THE ACME ELECTRIC WORKS. 264 


CHEAP PREPAID ADVERTISEMENTS 


LARGE FIRM of nce an Wire and Cable Manufacturers 

are desirous of en resentative having influence 

and a good connection amongst Telephone and Electric Li my 
Companies.—Address “ K. K.,” Messrs. Stezer, 30, Cornhill, E, 


RACTICAL WORKING ELECTRICAN, certificated and 
fully qualified, seeks engagement. Eight years’ varied 
experience. Could undertake whole or part management of works. 
—** ConpUCTANCE,” Review office. 3502, 


oe HAND, just finishing present job, desires 


re-engagement, can do re or take charge of cms sd 
electric lighting plant.—3,503, EzxcrricaAz Review office. 


wiectrical busin sought as Manager of Works or 

Electrical business in London. Thoroughly practical 
mechanician in electrical and scientific apparatus. oderate 
salary.—Address, “‘ 3515,” office of this journal. 3515 


ANTED, a Situation, by an experienced Telegraph and 

Scientific Instrument Maker, as Foreman, or at bench. 

Best of references.—Address “ 3516,” ELecTRIcAL REvIEW Ofice. 
3516 _ 


Date ENGINEER with considerable experience in 

managing and erecting dynamos, in the fitting up of arc 
and incandescent lamp circuits, both in England and abroad and 
on vessels, wishes to find employment, or would join a well- 
established firm as working er. First-class references.— 
Apply by letter to “ ou care of Messrs. Ravenscroft, 
Hills and Woodward, 15, John £treet, Bedford Row, London, W. WO. 


TNER WANTED, in established electric and steam rm 
works. Electrician with small capital and knowledge of 
motors desired.—Address 3,380, RErvizw 


ARTNERSHIP —A well-known electrical engineer of exten- 
sive experience wishes to meet with a partner prepared to 
invest from £10,000 to £15,000 in starting a manufacturing 
business. A gentleman of influence who would take an active 
part in carrying on the business preferred. ag or their 
solicitors only treated with—Apply to Mr. H. ALABASTER, 
ELECTRICAL Review office. 3408 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.C. 


EBONITE. 


ANKS.—15 wrought iron circular core tanks, in in good con 
dition for sale. Sizes, 6 feet and 7 feet diameter, nad tress 


| 3 to 4 feet dcep.—Apply to W. F. Dennis & Co., 11, Billiter 


Street, E.C. 


IST of Second-hand Dynamos and other goods for sale ; t 
free from J. W. Kina, 13, St. John’s Sq., London, E.C. a 


W ANTED, Two Alternate Dynamos, at 200 ampéres, 50 volts, 
with separate exciters.—Joun C. Lawson, St. Helen’s 
Works, Plaistow, Essex. 


We beg to state that we have purchased the Stock-in Trade and 
GOOD-WILL 


of the Apparatus Company, Limirep (in liquidation), 

4, Charing Cross, London, S.W., and shall esteem it a favour 

if the clients of that company will; in future, address all 
Orders, &c., to 

WOODHOUSE & RAWSON UNITED, LIMITED, 


88, Quzex VicroniA St., Lonnon, E.C., 
By whom they will be promptly attended to. y 


EFORE ORDERING Electrical Plant. and Accessories, 
Write for Pamphlets to the Unirzep ELecrricaz ENernezs- 

ING Limirep: “Electrical Distribution,” ‘‘ Machine 
Driving b y Electricity,” “ The Telpher System of Cheap Trans- 
port,” and “ Electrical Supplies.”—68, Victoria St., Westminster. 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro 

fusely Illustrated.—Translated from the French of Dr. Francois 

Borel. The Kinetic Eyatneseine Co., 26, Norfolk Street 
London, W C. | 


TO ARCHITECTS, BUILDERS, &c. 


ELECTRIC LIGHTING. 


HE MAXIM-WESTON ELECTRIC COMPANY, LTD., 
are prepared to give estimates free of charge for Electric 
Lighting and Wiring in all its branches. 
Being a MANUFACTURING COMPANY we can offer 
special terms to the trade. Gentlemen’s sons taken as pupils 
at our works Kingsland Green, offices 55, Victoria Street, 


Westminster. 3507 


GLOBE 


CARBON 


OF CLEVELAND. U.S.A., 
Have appointed the STANDARD TIME COMPANY, LTD. AGENTS for the EXCLUSIVE SALE of their 


CELEBRATED MOULDED CARBONS IN ALL SIZES. 


Consumers can obtain Samples and Prices in large or small quantities on Application to the MANAGER 
of the COMPANY, 19 & 21, Queen Victoria Street, E.C. 


8274b 
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THE ELECTRICAL STANDARDIZING, TEST- 
ING AND TRAINING INSTITUTION. 


Founpsr.—ROBERT HAMMOND. 
Boarp or CONRROL. 
Hon. the of CRAWFORD, Chairman. 
e Hon. Reginald Brougham. 

Robert Hammond. bu 
Francis Ince. 

HUGH E. HARRISON, Principal. 

Laboratories and Workshops—Charing Cross. 

Offices—15, St. Helen’s Place, E.C. 

Statutory applications for Parliamentary Powers, under the 
Electric Lighting Acts of 1882 and 1888, have been made for the 
co Session of Parliament in 143 towns in the United Kingdom. 
For the supply of Electricity from central stations in the 
Metropolis alone, 15 Electricity Supply Companies have already 
been formed. 

This activity in the electrical world has rendered it of primary 
oe that an institution should be formed capable of 
undertaking and coping with the fa 3 | work of Standar- 
dizing Instruments, Testing Apparatus and Plant, and Training 
Electrical Engineers, havin Electrical and Engineering Labora- 
tories, completely equip 
ments and testing apparatus. 

The daily work carried out by the Institution, both at its own 

mises and at the Central Electricity Supply Stations and 

actories with which it is connected, affords unique opportunities 

for training Electrical Engineers, and bringing them in actual 
contact with the work they will eventually be called upon to do. 

The ini rtment of the Institution commences a fresh 
course on Wednesday, the 19th of February next. The course 
combines the College and Workshop systems of instruction. 
Students attend lectures and receive practical instruction in Elec- 
tricity and Magnetism, General Paesien, Chemistry, Mathe- 
matics, Electrical Engineering and Mechanical Engineering. Ad- 
vanced students assist the staff of the Institution in the work of 
Standardising and Testing in the Laboratories, and also the out- 
door Inspectors in various parts of London and the country. 

Students who have through the Institution course suc- 
cessfully are drafted into the various Companies’ Works, where 
they receive salaries according to the aptitude they have shown 
for their work. 

The Principal of the Institution, Mr. Hugh Erat Harrison, B.Sc. 
London, Assoc. M.Inst. C.E., M.I.E.E., F.C.S., held that position 
in the old “ Hammond Electrical Engineering College,” which met 
particulars apply to the S 

or prospectus an er icu apply to the Secretary, 
Philip A. Latham, M.A., 15, St. Helen’s Place, EC. 3515 


TO TELEGRAPH COMPANIES AND MANUFACTURERS. 


. Trinity House, London, 

| January, 1890. 

É CORPORATION OF TRINITY HOUSE hereby offers 

for Sale about Nine Miles of Submarine Telegraph Cable, 
recently used for communicating between Walton-on-the-Naze 
and the Sunk eq Vessel, together with various instruments, 

&c., connected with the working thereof. . 

The Cable supplied by the Telegraph Construction and Main- 
tenance Company in December, 1884, is now ying at the bottom 
of the sea between Walton and the Sunk Light Vessel, and is in 
good working order. 

Samples of the Cable, as supplied when new, may be inspected, 
and any further information obtained on application at the 
Lights Department of this House on any day between the hours 
of 10 a.m. and 4 p.m. | 

The Morse Telegraph Instruments and miscellaneous articles 
used in connection with the’ Cable may be seen on application to 
the Superintendent, Trinity Wharf, Blackwall. 

The Tenders should make alternative offers as follows, both 
including the instruments :— 

I.—For the Cable as it now lies, to be lifted by the purchaser. 

11.—For the Cable lifted at the purchaser’s risk by one of the 
Corporation’s steam vessels, and delivered free of charge at the 
Trinity Wharf, Blackwall, or other suitable wharf on the River 
below London Bridge. 

' ‘Tenders should be addressed to the Secretary, marked outside, 
“Tender for Sunk Cable,” and be delivered at this House on or 
before Monday, the 27th instant. ~ 

The Corporation does not pledge? itself to accept the highest or 
any tender. 

By order, 
J. INGLIS, Secretary. 35:7 


with all modern measuring instru- . 


GEORGE HERIOT’S TRUST. 


HERIOT-WATT COLLEGE, EDINBURGH. 


Professorship of Physics and Electrical Engineering. 


: yas GOVERNORS having resolved to appoint a Professor of 


Physics and Electrical Engineering, be glad to receive 
applications from Candidates for the Appointment. Written 
applications, accompanied by 30 copies of Testimonials, should be 
sent to the Trzasurzr of George Heriot’s Trust on or before 
20th January, 1890. 


The Salary of the Professor is £400 per annum. Enquiries as 
to the duties of the Professorship should be addressed to Prin cipal 
Oaitvig, at the Heriot-Watt College. «Candidates are requested 
to abstain from calling on the Governors unless they are invited 


to do so. 
DAVID LEWIS, Treasurer. 


Treasurer’s Chambers, 
20, York Place, Edinburgh, 20th December, 1889. 3406 


CITY AND GUILDS OF LONDON INSTITUTE 


For the Advancement of Technical Education. 


CENTRAL INSTITUTION. 


COURSE OF LECTURES ON ELECTRICAL TECHNOLOGY, 
By Prof. W. E. AYRTON, F.RS. 
HE COURSE for the Spring Term includes Lectures on 
Accumulators, Electric Lamps (arc and incandesvent), 
Transformers, Direct and Alternate Current, Electric Traction, 
Telpberage, Distribution of Energy Electrically. 
Fee 1} guineas per Term, or 3 guineas per Session. 
The Lectures will be given on our + and Wednesdays from 
4 to 5 o’clock, beginning on JANUARY 15th. 


Particulars and Tickets for the Course may be obtained on 
à “ES to the Dzan, Central Institution, Exhibition Road, 


JOHN WATNEY, | 
WALTER S$. PRIDEAUX, | 


ENTRIES CLOSE WEDNESDAY 15th inst. 


INTERNATIONAL EXHIBITION OF ELECTRICAL ENGINEERING, 
GENERAL INVENTIONS & INDUSTRIES, EDINBURGH, 1890. 


Under the Patronage of Her Most Gracious Majesty the Queen. 
President : The Most Hon. The MARQUIS OF LOTHIAN, KT. 
(Secretary of State for Scotland). 

THE PROSPECTUS AND FORMS OF APPLICATION FOR SPACE MAY BE 
HAD AT THE OFFICES OF THE EXHIBITION— 


LONDON dre … 3, QUEEN VICTORIA STREET, E.C. 
EDINBURGH 27, FREDERICK STREET. 
GLASGOW … on ... 6, WATERLOO STREET. 
8. LEE BAPTY, F.R.G. 


THIS DAY, Crown 8vo, 400 Pages, with 145 Illustrations, 73. 6d., Cloth 


ELECTRIC LIGHT: 


ITS PRODUCTION AND USE. 


Embodying Plain Directions for the Treatment of Dynamo-Electric Machines, 
Batteries, Accumulators, and Electric Lamps. 


By JOHN W. URQUHART, Electrician 


(Author of “ Electro-Plating, “ Electro-Typing,” de.). 


3518 


| London : CROSBY LOCKWOOD & SON, 7, Stationéfs’ Hail Court, E.C. 


GLASS SHADES. 


Coloured Shades and Reflectors. 


Ceiling Bowls and Suspending Bowls. 
COLOURED SHADES FOR DECORATIONS. 


China Switches, Wall Connectors, Lamp Holders, Fuses and all 
Electrical Fittings. 


Electrical Œnginerre, 
MANUFACTURERS OF ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


ALBERT WORKS, BIRMINGHAM. 


FOWLER, LANCASTER & CO. 


SI EPP 


PRICE ON APFLICATIUN, . 


…. SAMPLES ON APPROVAL. In all Colours. 


THIRD EDITION, WITH LARGE ADDITIONS. . 


Tr 
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| 
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| (Post Free). 
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ELECTRICAL DIRECTORY, 
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IS NOW AT PRESS. 


LEE 
ANNUAL PUBLICATION OF 


PRICE 6s. 
THE OLDEST, AND “PAR EXCELLENCE” THE LEADING ELECTRICAL TRADES DIRECTORY. 


A FACT WHICH SPEAKS FOR ITSELF :-40 Per Cent of the Advertisements which 


will appear in the 1890 Book are repeat orders from eminent electrical firms, for the 8th 
and 9th consécutive year. 


ORDERS FOR ADVERTISEMENTS, BOOKS, AND ENTRIES IN THE CLASSIFIED TRADES SHOULD BE 
FORWARDED AT ONCE 


Wm. DAWSON & SONS, 148 & 149, ed. Thames St., London, E. C, 


JUST PUBLISHED. In Pocket-book Form with Illustrations. Cloth 2s. 


PRACTICAL ELECTRICAL NOTES AND DEFINITIONS 


FOR THE USE OF ENGINEERING STUDENTS AND PRACTICAL MEN. 
By W. PERREN MAYCOCE, A.M.I.E.E., Instructor in Electrical Engineering at the Pitlake Institute, Croydon. 
Together with the Rules and Regulations to be observed in Electrical Installation work, as issued by the Institution of Electrical Engineers and the Phenix Fire Office 
Ee. & EF". N. SPON, 125, Strand, LONDON. NEW YORK: 12, Cortiandt 


DRAKE GORHAM, 


À PRINCES MANSIONS, VICTORIA STREET, S.W. 


3814 


OWNERS OF 


ABSOLUTE IMMUNITY FROM DANGER ON HIGH TENSION 
DISTRIBUTION CIRCUITS. im 


TO nS 


Of all descriptions, combining the greatest wax: with highest possible or get Made in Bristol Stoneware (Drab or Brown) 
Porcelain Stoneware (White), by 


PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. Works :—BRISTOL 
Government and Railway Contractors. | Prize Medals wherever exhibited. sus 


SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 


ONE OF THE LARGEST MANUFACTURERS. 
GOLD MEDAL, LONDON, 1886. 
STAR DIPLOMA, LONDON, 1887. 
FIRST MEDAL OF MERIT, BRUSSELS, 1888 
SILVER MEDAL, PARIS, 1889, GOLD MEDAL, YORK, 1889. 


London Offices and Show Rooms : 
68, FINSBURY PAVEMENT, E.C., 
Opposite Moorgate Station. 


Manufacturer of all kinds of Wood Casings for Electric Wires and De» ] in Yellow Deal, Pitch Pine, Oak, Mahogany, 
Walnut, &c., in the best manner, struck clean and s . New Catalogue (No. Es tered designs, containing numerous ‘illustrations 
of Casings and Ornamental Covers. Every length of Cover stam with Trade k. SPECIALITE :—DEsIGN AND QUALITY. 1657 


Œnaineers and Clectricians, 
19, GREAT GEORGE STREET, WESTMINSTER, S.W., 


SPECIAL AGENTS FOR EDISON | AND SWAN LAMPS, 


PECIAL TERMS TRADE 
MANUFACTURERS OF ELECTROLIERS, BRACKETS, AND hte DESCRIPTIONS OF ELECTRIC LIGHT FITTINGS. 


ESTIMATES FOR COMPLETH INSTALLATIONS. us 


: 
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2 
} 
{ 


1 _THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. jdanuary 3, 1890, 


THE VICTOR TURBINE 


Possesses more than Double the Ca 
of other Water Wheels of same wheel. Hd.inft. HP. 
diameter, and has produced the best + 1806 .. O17 .. 
results on record, as shown in the : 


Two 30-inch Victor Turbines fixed 
on a Horizontal Shaft, and giving out 
over 500 ELP., are at work driving 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec- 
tric Smelting Company, Lockport 
N.Y., and Two 12-inch giving out 
166 H.P., and driving a No.8 BRUSH 
DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 2065 


63°62 .. 
65 .. 52°54 


Such results, together with its ee gate, and simple, strong, and durable 
he ALL ting 

purchasers. These Wheels are of Le workmanship an À. and of the 
material.—State requirements, and send for catalogue 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


| MAGNETO WORKS, SHEFFIELD. 


SPECIALITIES IN STEEL AND STEEL WIRE 


USED IN ALL BRANCHES OF ELECTERICITY. 


Magnet Steel of the highest efficiency; Tool Steel of all descriptions; Cold Rolled Steel of all dimensions; Tempered and 
Polished Steel in strips; Tape Steel also Etched; Finished Springs (helical and spiral); Steel Wire in lengths ; 
3 or coils (all gauges) ; Tempered Wire Polished and Plated for Springs, &c. 


PRIESTMAN'S OIL ENGINE 


(Priestman’s, Humes’, and Etéve’s Patents). 
USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, ‘Pumping, Sawing, Chaff Corn Crushing, Dr ing Lathes, 


aint and other Mil 
NO COAL. NO GAS. NO STEAM. NO BOILER. 
in ‘ NO SPARES. NO SMOKE. NO NOISE. NO DANGER. 
Royal ver Me at N otting- Fullest Farticulars on application to— 2985 
Works :—HULL. PRIE STMAN Bros., VICTORIA ST. E.0. 


oan BOWS. LHŒNIX FIRE OFFICE 


H. & F. CHAM BERLAI N, (ENTABLISHe D 1188.) 
Manufacturers of Pure Carbon Points, Tubes, Filters, CHIEF OFFICE:—19, LOMBARD STREET, EC. 
Cells and Battery Plates of every description. WEST END OFFICE:—57, CHARING CROSS, S.W. 
| | LONDON. 
Telegraphic Address:—“CARBUN BARNSLEY.” 3398 FRANCIS B. MACDONALD. À Joint Secretaries. 


Losses paid over #£1'7,000,000. 


FE AST WOOD, EANT EY, vine OFFICE RULES for installations are up to date and 
In universal use. 
Manufacturers of 
PORCELAIN PARTS FOR *,* These Rules are Copyright. 1924 


LAMP HOLDERS, CEILING ROSES, 


SCREWED SWITCH BASES AND ion 


CUT-OU'TS, 
SAFETY JUNCTIONS. 
And Specialities for Electric Lighting. 


TANNERS, CURRIERS, FELLMONGER: Prices of Electric Wire Casings 
GLOVE AND GAITER LEATHEL 


FIRE 
BUCKETS 


AND HOSE. 
List of Sections, with Prices and Discounts, in all Woods 
12 FIRST-CLASS on application. 

MEDALS AWARDED. Mahogany and Timber Importers, Importers of School Board Flooring Blocks, Figured 

a. Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods. 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 
Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. 
Branch Yard: 65a, Poland Street, Oxford Street, W. 2871 


WOOL MERCHANTS. | Yellow Deal - -|5/4|6/9| 8/- | 9/6 | 11/10 | 14/7 | 18/8 |g 
American Whitewood | 7/2 | 9/7 | 11/8 | 14/4 | 17/44 | 22/7 | 29/9 |à 


Combs Tannery, Stowmarket. 
__ liste and Terms on Application. 


DRESSERS, LEATHER ANI | WIRE 4 


- 


D' 


WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 
| 
. i 
| | 
€ & 
| | E 
NIGER 3RO 
CHELSEN 
| «a: SON, | | 
| &, | 
| 
| 2079 


Per 100 ft.run. | 


m 


ELECTRIC LAUNCH BUILDERS, 4 


INT ED - ES ES EE: Ee. 


DAVID MOSELEY & SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WAREEHOUSES : 
2,4 & 6, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS. 


57, Miller Street, GLASGOW. 29, Kl Reichenstrasse, HAMBURG 


VULCANITE, EBONITE, & GELLUVERT FIBRE © 


VULCANITE & EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, Xe, 


InN BBE EF 


‘For 
Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. EN oa G 
Delivery and Suction Hose. MECI CAL 

Purposes. 


CELLUVERT 


SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE * ANCHOR” FIRE BRIGADE HOSE. 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 
| Tyres, and all descriptions of India-Rubber Goods. 


PRICE LISTS ON APPLICATION. 


D EL a& co., 


WESTERN ELECTERICAT, WORES, BRISTOL, 
Manufacturers of 


| , WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and te pe Glass Case, double or quatre ea Acknowledged to be the best finished - 
d most efficient machines in 


3 Electric Bells and Indicators, Protas Gas Lighting don K ] M. B. Patent Pocket Galvanometers, 
Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 
_ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 
= NEW PRICE LIST, POST FREEZ, 44. Telegraphic Address: “KINGHAM BRISTOL.” 1738 
Specially Compiled List of Electrical Publications, Post Free 2d. 


STEPHENS, SMITH CO. 


MOTOR MANUPACTURERS. and SHIP LIGHTING 
Boiler Makers 
DYNAMO REPAIRS ELECTRICITY. 


A 
SPECIALITY. 


| 
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THE FOWLER-WARING CABLES Co. Lro. 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers of 


LEAD-COYERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POW DR, 
And Underground Installations of ewery kind. 


SPECIAL ANTI- TELEPHONE CABLES. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH, 
HIGH INSULATION, 
| LOW CAPACITY. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 
DAMP PLACES, &c. 


MEDAL, PARIS BXHEIBITION. 


REFERENCES AND PARTICULARS ON APPLICATION. 


ARMINGTON-SIMS PATENT ENGINE 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 
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| 
UONIAIUXE SUOTUSAUT POPIUMY 


GOLD MBDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. 


SOLE MAKERS: 


PRICES ON APPLICATION. | 
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WILLANS ENGINES 


Are made in Ten Standard Sizes, from 3 to 530 I.H.P., with either One or Tw» Cranks, and for Speeds of from 280 to 700 Revolutions. 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed 
Machines, such as Dymamos and F‘ans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, a all 
Bearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 
Size and Weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


except the smallest sizes are made either Simple, Compound, or Triple-Expansion, according to the 
pressure available, and recent trials show that they work with a | 


SMALLER CONSUMPTION OF STEAM 


Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18-2 lbs. 
per L.H.P. per hour has been recorded, and the Makers are prepared to Guarantee that the larger Condensing Engines 


shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in 
Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-YALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success. Engines are on order at the present 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated power of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


WILLANS ROBINSON, ENGINEERS, 


TELAMES Dirron, SURREY. 


TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WORLD. 


THE 


CONSOLIDATED TELEPHONE CONSTRUCTION 
AND MAINTENANCE CO., LIMITED, © 


No. 109, FARRINGDON ROAD, LONDON, E.C. 


Are the SOLE LICENSED MANUFAC- 
TURERS of TELEPHONES for Export and 
for use in the United Kingdom, under 
LICENSE granted to the Company by the 
UNITED TELEPHONE CO. of London 
(now the NATIONAL TELEPHONE CO.) 


NO TELEPHONES can be manufactured , 
by any person or Company (other than 
the CONSOLIDATED T£LEPHONE CO.) 
in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings 
to be taken against infringers of these rights. 


CATALOGUES AnD PRICE LIS! S ARE TO BE HAD 
FREE ON APPLICATION. 


THE CONSOLIDATED TELE- 
PHONE CO. is prepared to supply 
the celebrated SIMPLEX ARC LAMP, 
which burns with great brilliancy and 
steadiness in parallel circuits. 

Sizes from 5 Ampères U 


SINGLE LAMP COMPLETE, WITH GLOBE (large and small size) from 90s. 


- 
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WESTERN ELECTRIC CO. 


CELEPHONIC ArPrARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND ANTWERP. 785 


We are issuing a New and Enlarged Catalogue for 1890, 


containing a large amount of Information and Prices of 
Electrical Apparatus of our Manufacture. The Catalogue 


will be priced 2s. 6d., but will be sent free to the Trade. 
Application should be made at once by all wishing for a 


Copy. A new edition of the Pocket Price List with useful 
formule, Price 1s., will be be issued shortly. 


ce. 


CROMPTON CO. 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


AND 
ARC WORKS, CHELMSFORD. 


WESTINGHOUSE 


LIMITED, 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, oY. 
MANUFACTURERS OF 


ELECTRIC LIGHTING APPARATUS 


For CENTRAL STATIONS & ISOLATED PLANTS. 


ESTIMATES ON APPLICATION. 3265 
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a WOODHOUSE & RAWSON 


WIRING TABLES. 


These Tables have been constructod to assist Electrical Engineers in the selection of cables 

for the various currents which they are required to carrs, and the form of the Tables is so 

designed that the correct cables may at once be selected, taking into consideration both the 
current-density and the fall of E M.F. 


PRICE.- Paper, is. 0d., post free is. 2d.; Mounted and Glazed, is. 6d., post free is. 9d. 
Bound in neat Cloth, for Pocket, 2s, 6d., post free 2s. 9d. 


Printed Directions how to use the Tables are issued with each copy. 


“THE ELECTRIC RAILWAY.”’’ 


AND 
“MUNICIPAL LIGHTING.” 
BY FRED H. WHIPPLE. 


New and original Books, designed to inform a practical public without 
the use of difficult technical terms. 
Bound in Paper, 4s. 6d.; bound in flexibie Russia, 8s. 6d. 


~ WOODHOUSE & RAWSON UNITED, Lto., 


88, QUEEN VICTORIA STREET, LONDON E.C. 
41, PICCADILLY, BRADFORD, YORKS3. 
CORNBROOK TELEGRAPH WORKS, MANCHESTER. 


REID BROTHERS, 
12. WHARE ROAD. CITY ROAD. LONDON, WN. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION 


Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 209 


BITUMEN TELEGRAPH Co, 


LIMITED. 
101, Leadenhall Street, LONDON. telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
| LIVERPOOL : 36, Dale Street. 
Works: ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411, 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—-ARMOURED-Metal Sheathed. 


CABLES. 
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SWITCHBOARDS, 
Switches, 


CUT-OUTS. 


Telegraphic Address: 
“PLATESSA, LONDON.” 


CABLES AND WIRES, 
Incandescent Lamps & Lamp-Holders, 


MEASURING INSTRUMENTS, 
Scientific and Laboratory Instruments, 


| | DYNAMOS, ENGINES, BOILERS, 
COMPLETE ELECTRIC PLANT. 


B VERITY & SONS, 


COYENT GARDEN. 


SPECIAL FACTORY FOR ELECTRICAL SUNDRIES 


SWITCHES as used by H.M. The Queen on the Royal Yachts, and fixed in many of the principal 
installations in the country. 


BLOCKS and FUSES (Patented), preventing the inadvertent fixing 
of too large a fuse (see special advertisement). 


E. 1,747. E. 18 gOCKETS.—Special Agents for the well-known Acorn and Tap Edison Screw Sockets, simplest 
/ E. 1,749. safest and best. 


Switchboards of every kind, and suitable for any installation ; any design executed promptly and with good finish. The “ Adjustable ” 
Switch made for 1, 2 or 3-way. Lever Switches for 20 to 500 Ampéres. Porcelain Ceiling Blocks and Fuse (always a large stock). 
Resistance Frames, Wall Attachments, Plug Switches, &c., &c. 


CEE MIC ALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 


Supplied eel Shipped at shortest motice by 


G. BOOR & Co. 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


=: CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 


“4 


ELECTRIC LIGHTING. BOOTH, ELLSON & CO., 
Civil “a Glectrical Gugineers, 


THE MAXIM-WESTON ELECTRIC CO. Ltd. 5, QUEEN STREET, MELBOURNE, AUSTRALIA. 


(Under New Manag em ent), The above Firm age rine ee and Agencies for the 
Are prepared to supply Estimates free of charge for Electric Telegraphic Address: “FARAD MELBOURNE.” 


2804 
Lighting, Transmission of Power, including Electrical Tramways, London Address (Letters only), care of ANTONY GIBBS & SONS, 15, Bishopsgate St., E. C 
and forthe Wiring of Buildiugs supplied from central stations. 


T Lighti iality. | 
of Zatent Toone: | THR BERNSTRIN ELECTRIC LAMP CO. 
‘Automatic Controlling Apparatus and System for Central Station (LIMITHD), 

Coling 2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


Offices: 55, VICTORIA STREET, WESTMINSTER. | 
Werks: KINGSLAND GREEN, LONDON. OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


3132 


*OAMPBELI.” . ew The lamps of this Company are of low resistance, and . 


entirely free from the claims of other companies. 


CASE WORKS, 


DYWNAMOS. 
Makers of “CAMPBELL” Dynamos, for Incandescent and Arc and Ship bAghting. 
- Klectro-Plating, Charging Accumuiuturs and Generators ior Motors 
ELECTRO-MotTtoRs 
For Machine Tools, Tramcars, Launches, Hoists, Haulage, Pumping, Winding, 
Ventilating, Mining, and other purpuses, 
ARC LAMPS. 
Manufacturers of the “CAMPBELL” aod other Arc Lampa, 
CONTRACTORS 


For vrnd Erection of Complete Plants, ior Transmission of Power, 
}sectric Weldimg, Arc and Ibcundescent L ng, 10F Central Stations, Hotels, 
Factories, Mausious, Ships, us, &c., Men seut to ull parts of the country. | 


5, PHŒNIX PLACE, 
OOLOBATH FIELDS, LONDON, W.0. 


MANUFACTURERS OF 


a Every description of Cases 


BY MACHINERY 


à 


ELECTRIC MOTORS, 
_ ELECTRO- MAGNETIC MACHINE TOOLS. ECLIPSE ELECTRICAL ; 


Dynamos Rewoun ond odernised, New Commutate Brushes, & ï 
© Lamps Kemodelled TELEGRAPH, TELEPHONE, AUTOMATIC ! 


TESTING AND EXPERIMENTAL WORK CARRIED OUT. | ie 
if 


And Electrical Instrument Makers. 
ANDERSON, CAMPBELL & MUNRO, 


HYDE PARK ELECTRIC WORKS, 
PARK ST. GLAscow. | THE SCHANSCHIEFF PORTABLE BATTERY CASES. 


— 
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GULOHER ELECTRIC LIGHT & POWER COMPANY Lo. 


ARE NOW MANUFACTURING SPECIALLY FOR THE TRAD 


BATTERSEA | BATTERSEA 
DYNAMOS. MOTORS. 
60 Lights, 260 | 7 ELECTRIC LIGHT & POWER C* Lin 4 4 HP. £60 
w , ss BATTERSEA FOUNDRY 9 HP 2% 
oo  £00 SONDON Sw 43 LP. £100 
00, £495 ELECTRICAL HP. £126 


For Catalogue and Particulars apply to TEE MANAGER, BATTERSEA FOUNDRY, s.w. 


JOSEPE BOURNE & SON, 


MANUFACTURERS OF THE WELL-KENOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures hnees and strength. 
xs Brown Stoneware. White Stoneware. Brown Porcelain. rous Cells. 
ombined. Prise Medal, arte Blevtrical Eehidition. 
of Slater Lewis’ Self-Binding Insulator. 


Works: DENBY POTTERY, NEAR DERBY. j 
London Office: ST. PANCRAS EUSTON ROAD. K.W. 


RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESHIRA, 
Sron and Ateel Wire Drawers and Galvantyers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


a Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. | Ae 


Sheets, Rods, Tubes, Cells, &c., for Electrical 
MANUFACTURED BY 

THE NORTH BRITISH RUBBER CO., LIMITED, 

Edinburgh; London, 57, Moorgate St.; Manchester, 6 Charlotte St.” 

Liverpool, Cereal Court: Glasgow, 106, Bucharan St nn 


IMMISCH 
ELECTRIC MOTORS & DYNAMOS 


FOR TRAMCARS 
PUMPING AND HAULING MACHINERY, 
ELECTRIC LAUNCHES, &c., &c. 
_ For Full Particulars, Prices and Estimates apply to- — 


| M. IMMISCH & CO. 
MALDON WORKS PRINCE OF WALES ROAD, LONDON, N.W. 


OUR CATALOGUE 
of Accessories 3 
' for the Transmission of Power, is 
THE ONLY 
Der Corrplete ard Perfect 


ONE IN THE WORLE 


BELT PULLEYS, 
‘Belt Flywheels, Step-Cone Pulleys, 


ROPE PULLEYS, 
| Rope Flywheels. Haulage Rope Pulleys. 
GEAR WHEELS, | 
Gear Flywheels, Mortice Wheels. 
ASHAFTING, 
Loose Collars, Fast Collars, Couplings. 
PEDESTALS, 
Horizontal, Angle, Vertical, Hanging. 
FIXINGS, 
Wall-Boxes, Hangers, RBrackets, Stools. 


SHEPPARD, ALLARTON & MADELEY, 


CLEMENT STREET, BIRMINGHAM, 


MIGHEST CLASS. 


REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS ...... ABERDEEN. 


Our new List of CASTINGS of above, # cwt, 
will interest Engineers with Workshops, 


MANUFACTURERS OF 


BELLS OR GONGS 


Of all Sizes and of Best Quality and Finish, — 


FOR ELECTRICAL PURPOSES. 
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THE “LAHMEYER” PATENT 
CONTINUOUS CURRENT DYNAMOS 


Are the most efficient and cheapest in the market. 


FOR SHIP LIGHTING they are specially adapted. No < 
Scattering of Lines of Force, therefore no magnetising | mg 
of Compasses or Watches. ~ 

EFFICIENCIES up to 96 Per Cent. sil ae 

STOCK.—Machines can be supplied from stock at a few @& EE el 


days’ notice. 
FULL PARTICULARS UPON APPLICATION. CEPR. 


BOLLING & LOWE, 2, Laurence Pountney Hill, LON DON. 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGNETISM 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS &o. 
ELECTRIC BELLS AND BATTERIES. 


4 


wap 
= 


_ Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post free cight stamps. 


| TRADE TERM!} AND SPECIAL QUOTATION a FOR EXPORT SENT ON APPLICATION. | 206 
J. ORME & Co. (tel Co), 65, Barbican, London, EC. 


PATENT 


SEL F- BINDERS. 


THE “ ELECTRICAL REVIEW.” 


Tuts Self-Binder, or Reading Case, is intended to hold Metal | 
Reviews of any number until the half-yearly volume is com- 4} 
pleted and ready for permanent binding, the width of the ? 
back being widened or contracted by sliding the back cover in | 
or out as desired. | 

To be obtained at the Ezecrricaz Revisw office, 22, Pater. 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d 


Cheques and Money Orders to be made payable to H. ALABASTER _ 
the latter on Chief Office, London. 
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J. Ga. S'TAT TER at 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEA ONDON 
London Office: PRINCE'S MANSIONS, 68, VICTORIA ST. WESTMINSTER. 
66 ALLIANCE’ DYNAMOS AND MOTORS for all purposes. All since ready for immediate delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


SPECIAL AUTOMATIC BNGIN ES sn DYNWAMOS tr SHIP LIGHTING 


Write for Lists, Note to Contractors.—Messrs. Statter do not tender for wiring jobs. Telegrams: “ Statter, West Prayt 


Et © NI A Xz D A. SCOT'T, 


ELECTRICAL ENGINEERING WORES, ACTON HILL, LONDON, W 
CONTRACTOR TO THE LORDS OF THE ADMIRALTY, INDIAN GOVERNMENT &e, £e. 


MANUFACTURER OF ELECTRICAL OF EVERY DESCRIPTION, 


Includi Scott’s Patent Main Switchboards, Lampholdera, — Mirror kept in stock, 
Complete Flant for Ship Lighting. Ay 1808 


a HARDENED INDIA-RUBBER VARNISH should be used in all cases yer PERFECT INSULATION ON DYNAMOS, &c., is desired. 


THE BABCOCK & WILCOX CO. 


PATHNT 


STEAM BOILER: 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES. 


Because of their Great Hoonomy in Fuel, Safety from Explo- 
sion, Durability; but principally their Entire Reliability. 
The Edison Sate € 10,000 H.P, of tnese boilers in all 
of the world. rtant instaliation ma seen at werk an’ at the Grosvenor 

at the installation of the Boot Z Pal 
&c. The Im oy Continental Gas Association, Vienna, | 8s having erected an 
Los on of these boilers in connection with the lighting of the Grand C 

In wi with ELECTRIC LIGHTING, the that can be and 
these boilers has led to their wens aver over others, and ensured the and 
increasing trade of the Vom 


A VALUABLE BOOK ON STEAM FREE ON APPLICATION. 


Buropean Works: KILBOWIE, near GLASGOW. 

Head Office for Europe: 107, HOPE ST., GLASGOW. 
| London Office: 114, NEWGATE STREET, E.C. 7 
Manchester Office: 28, DEANSGATE. Paris office: 20, B)ULEYARD VOLTAIRE. Brussels: 44, PLACE DE BROUCKERE, BRUSSELS, 


{ 20%. For Australia and New Zealand, address CHARL ES G. EWING, care of the SINGER MANUFACTURING COMPARY, 
Corner of William and Latrobe Streets, Melbourne, Victoria. | ou 


à. 


MARSHALL, SONS & Co. Lt. 


Highest Award MELBOURNE INTERNATIONAL LR 1889.— First Prize and Special Mention for Excellence for Engines; 
First Prize and Special Mention for Excellence for Thrashing Machinery. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON Rd., E.C. 
Telephone No. 6,648. MORE THAN 


1"7,5 00 


ENGINES SOLD 


ID 088. 
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Pectiite and Semi-Portable Engines, with Underneath Engines, Simple and Compound, for Extreme : PRES = 
Automatic Expansion Gear. Ecanomy in Fuel. Vertical Éffines and Boilers. 


Go M. S. & CO. KEEP A LARGE STOCK OF ENGINES &o. OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE CELERY - SALE OR HIRE. 
INSPECTION INVITED. 


Fixed Engines, 81010 ing and Small 
_ Inside Cra Crank, for Cornish. or Loco- installations. Fixed Engines, with Disc Crank, pe 12 to 85 H.P. 


« Ztlegrams for Works: Coupled to 70 H.P. Nominal, = 
Marshalls, Gainsboro: New Catalogues, with Current Prices, free on apolication. [mine London.” ai 
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SSENTOS 78 
INDIA-RUBBER - COMPOUND 


— SECTION OF SHEETING. 
PATENT. 


ASBESTOS 


The above, which can only be obtained from this house, is — | The Centre from which the requisite elasticity is obtained 


recognised as the Most Efficient and Economical Jointing 
Material in use. It is composed of a specially-prepared 

India-rubber Compound, protected by a covering of Vul- 
canised Asbestos Sheeting, as shown above, and as it 
is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 
possesses will at once be seen. 


will adapt itself to uneven surfaces to which it may be ap- 
plied, and allow the expansion and contraction to be fully 
. taken up. The covering being of Asbestos Cloth, imparts 
a protection to the centre and so prolongs its elas- 
ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is unequalled, 
and if applied as directed a ring can be 
used many times over. 


MANCHESTER: Cable Street, BIRMINGHAM : 7, John Bright 
Blackfriars, Street, 


LIVERPOOL: 2, Strand St., James St, 
HULL : Humber Dock Basin. 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


GLASGOW: 35, Robertson Street, 
CARDIFF : West Bute Street, 
BARCELONA, TRIESTE, LISBON & GENOA, 


Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. 
move any Incrustation, without injury 


Will reduce 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 


1 
— 


BE LL’'S 


COMPOUND HYDRAULIC PACKING |  — 


18 SPECIALLY SUITED FOR 


HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA | Sent ous 


dry in bags 

| AND ALL — I therefore 


out wet. 


‘ \ 

AZ Z if 
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~ — = ~ 
INVENTIONS: 


BELL'S ASBESTOS BELL'S ASBESTOS | 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | CONDUCTING COMPOSITION. 


Any customer receiving 
Oil sol . as Bell’s Asbestos 
| “Lubricant, & Cask, Drum, 
| or Corks not marked as @ 


2A shown, is earnestly re- 
ee quested to forward us 
sample and particulars 
of where obtaiced. 


: 


Every Cask s sent out as 


4 All Drums are marked as above. 


All Corks are sealed as above. . 


All k 
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all as above, ASBESTOLINE requires no special application. BELL” 


REVIEW. xvii 


ASBESTOLINE. 


| REGISTERED. 


| 

“ ADVANTAGES OF ASBESTOLINE. 
ii] ASBESTOLINE is the most efficient Lubricant for all bearings. 

ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 


‘ASBESTOS. 


CONSISTENCY OF ASBESTOLIN 5. 


ASBERTOLINE, to meet all circumstances, is made in four | ASBESTOLINE C, is for use in tro te ia climates, both ashore 
degrees of consistency, A, B, C, and CC.‘ and afloat. It is also QUE e ia works in this country 
ASBESTOLINE A. is specially adapted to ordinary Land when the ie ec ge is hig 
Engines and Machinery, in and out-door, in this country. | ASBESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., "where the bearings are heated by steam 
in temperate climates, also on land when it is desirable to rs | through, aud sometimes is eee used 
have Lubricant stiffer than A. of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other Dostenet 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances uny lubricant has ever been subjecte 1 to, and not on mere laboratory tests and professional analysis 
ef insignificunt quantities. Itis used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mille it 
has proved invaluable on the roller and other modern machines. In Saw Mill«,on Machines going up to 5,900 revolations per minute, its work has never been app: oached 
by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. M.iny engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of vanetention has not received due consideratiun. Engineering. 
firms of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 lbs., 56 lbs, or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHA NTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs. 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export de Ca 


BELL ad ASBESTOS 


SQUARE. 


Sry y 10 feet has label as ii and bears our Trade ‘Maske 


Under à this revistered title are included the inventions of Mr. Field,-and experience. has provedithem. to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rabber as secures the maximum vf elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are ‘composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


<= In ~e state whether square or round required. SA 


BELL'S ASBESTOS COMPANY. LIMITED, 


SOUTHWARK, LONDON, BE. 
DEPOTS :—MANCHESTER : Cable Street, Blackfriars, LIVERPOOL : 2, Strand St., James St. CARDIFF: West Bute street, 
BIRMINGHAM: 7, John Bright Street. HULL: Humber Dock Basin. GLASGOW: 35, Robertson Street. — 
DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, and GENOA. saga 
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Blanufacturers, 
24, CHARLES ST, HATTON GARDEN, 


LONDON, E.C. 


TWO MEDALS 


AWARDED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 
BRITISH ASSOCIATION STANDARD THREADS. 


ALL THESE GOODS ARE SHOWN FULL SIZE AND KEPT IN STOCK. | 
293 294 295 296 297 298 303 304 305 306 307 308 ° 313 34 315 316 317 318 319 320 î 


-N°9 
327 345 329 330 331 332 333 334 3359 340 Al 342 343 En 345 346 347 


_ ° 


| ~----------~ N°0 ---- 
THESE SCREWS ARE CUT FROM SOLID STRAIGHT DRAWN METAL BY OUR PATENT AUTOMATIC MACHINERY. 


LIMITED, i | 
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PATERSON 


| PHOENIX AND. PILSEN ARC LAMPS. 


| SPReIAL PLANT FOR FOR SHIP LIGHTING. 


8, D ELE 


“PATELLA, LONDON” | Exchange, 1,140, 
Glectrig Light Engineers, | 
European Works: Pownall Road, DALSTON, LONDON 


(NEAR HAGGERSTON STATION). 


PHŒNIX DYNAMOS, 


SERIES, OR OOMPOUND, 


Yor Lighting, Electro-Plating, or Electro-Chemical Work. 


SEAROH LIGHTS OR PROJECTORS, 


Perry Ammeters and Voltmeters. Electro. SE 
. dew's Voltmeter. - | | 
| chats, Switches, Junction Shades, Reflectors, Brackets, er 
Lighting, Mines, Factories, ,Mangions, Corn Mills, and all other purposes. 


_ TELEGRAPH INSTRUMENTS, ELECTRIC SIGNALS, &c. 
| tag, Pras Bollers, Turbines, Water-Wheels, Shafting, Pulleys, Belting, &e. Gas & Petroleum Engines. 


SOLE AGENTS FOR THE HERMITE  ELECTRO-BLEACHING SYSTEM. 
| Estimates and Se Electric Light Installations free of sest. 


“Telephone No. 5429. ‘BSTABLISHUD 1870. | Telegrams : “Flexible, London.” 


SILVER MEDAL ELECTRIC EXHIBITION, 1882. 


PHILLIPS BROTHERS, 


Glectricians, 


| OFFICES AND WORKS: 


MAN UFACTURERS OF CABLES, WIRES, &c, TO ANY Er 
| MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 


| qe -of every deseription for Telephone and Electric Bell Work. — 


FANCY BRAIDED WIRES OF EVERY DESCRIPTION. ai 


COTTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, tin A on 


| PHOENIX GARBONS. ACCUMULATORS. CABLES. 


THE SCHOOL OF SUBMARINE TELEGRAPHY 


ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES ‘STREET, HANOVER SOUARE, LONDON. W. 
Manager:-Wm. LANT CARPENTER, B.A., B.Sc. FOS, 
‘Secretary :—-LEON DRUGMAN, ASTE. 

Senior Inétrustor-CHAS. CAPIFO, MIME. MSTE. and Z. 


D es Establishment is the largest and the most fully School of its kind. It possesses, additions, several 


and Electric ry d a Gas Accumulator 


the end of the course of instry for the C Scuoon is: conducted 
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january 


COMPANY, 


| ent 106 & 100, CANNON STREET, LONDON, EC. 
KE Works : Bilvertown, Essex; Persan-Beaumont, France. | i 


-TELEGRAPH- ENGINEERS AND “MANUFACTURERS. 


OABLES.—Submarine, Subterranean, and Aerial. 


mines Cai Thomson’s, and other Galvanometers, Condensers, Testing Instruments, &c. 
BATTERIES.—s0LE 


run moer Ixrnovap Arranarus ron 'RAILWAY BLOCK SIGNALLING. 
SEMAPHORE wee ÆLIGRT ” INDICATORS, AND WALKER'S “ PASSENGER AND GUARD” OOMMUNIOATOR. 


RAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


‘TORPEDO APPARATUS. 


THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY (Limsted) are 
| “x Ratenises and Manufacturers of a Oompiste System of Torpedoss for Harbour and Coast Defence, 


SILVERTOWN PATENT FIRING BATTERY. 
‘7,17 A Constant Battery for Mining and Blasting Purposes. 


MANUFACTURERS OF 


| VULOANISED INDIA RUBBER. 


Îl vanves SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD, TUBING, AND DQOR AND CARRIAGE MATS. 
| INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


INDIA RUBBER and CANVAS STEAM PACKING — ROUND, SQUARE, ond SHEET. 


INDIA RUBBER MAOHINE DRIVING BANDS. 


| ‘Water and 


Mou Sheet and 
GUTTA-PERCHA. 


Works : SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE. 


London Office—106, CANNON STREET, E ©. 
Warehouse—100, CANNON STREET, E. C. 


BRAIN OFS WARHEOUSEHMS : $ 


LgVERPOOL ... .. 63, Castle Street. Nawronr, Mon. 88, Dock Street. 
Brapronp ORKSHIRE eee eee le BWCASTLE-ON- .Trws Neville Street. 
Batrasr 88, High Street. MAaNcHESTER .. Fountain Street, 
. Dusune 16, St. Andrew Street. 9, Trinity Street. | 


Printed by 5. KNIGHT, 18 and 19, Middle Street, E.C., and Published by the Proprietors, H. ALABASTER, GATRHOUSR & Go,, at 22, Paternoster Row, London. 
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